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INTRODUCTION 



This publication provides information to be 
used in systems planning, analysis, and 
evaluation. It lists external and internal 
storage requirements as well as time 
requirements. The storage requirement 
listings are arranged so that the reader 
can look up the basic requirement of the 
program for which he needs the performance 
estimates and add the additional require- 
ments that apply to the individual charac- 
teristics of his program or configuration. 

The time requirements not listed in 
tables can be computed from formulas pro- 
vided in the various sections. Some of the 
more complex formulas are illustrated with 
examples. 

Readers of this publication should be 
familiar with the contents of the Systems 
Reference Library (SRL) publication; IBM 
5ysten}/360 Model 2 0, Ta p e Progr amming Sys- 
tem, Control and Service Program s, Form i 
C24-9000. 

Readers should also have read those of 
the following SRL publications that are 



concerned with the particular program or 
programs for which performance estimates 
are needed: 



IBM System/3 60 Model 20, D isk and Tap e Pro - 
gramming Systems : 



Report Progra m Generator , Form 
C24-9001 

Assemb l er Language , Form C24-900 2 

Input/Output Control Sy st em for the 
IBM 1419 and 1259 Magn etic Character 
Readers, Form C33-6001 

Tape Sort/Merge Program, Form C26-3804 

Tape Utilit y Program s, Form C26-3808. 



IBM System/360 Model 20, Tape Programming 
System ; Input/Output Control System, Fori 
C24-9003. 



Introduction 



INTERNAL STORAGE REQUIREMENTS 



This section contains the data required to 
estimate the amount of main storage occu- 
pied by IBM-supplied programs and, accord- 
ingly, the size of the available problem 
program area, where applicable. 



BASIC MONIT OR STORAGE REQUIREHENTS 

The Basic Monitor is the main control pro- 
gram; it remains in main storage throughout 
the system run. The main-storage require- 
ments for the different modes of the Basic 
Monitor are shown in Figure 1 . The Basic 
Monitor area extends through the various 
positions shown in Figure 1. The area must 
not be used for any other program. The 
first storage position available is, in 
each case, the next higher address. 



f ■ ■■ ■■ - 


T .._ , 


— - -'■■ i 


1 


| Card 


Tape | 


| Mode of Basic Monitor 
i 


| Resident 
i 


Resident! 


i 

INonoverlap Mode 


| 1661 


1661 | 


INonoverlap Mode with 






ILoader Function: 






1 Tape Input 


I 


1999 | 


j Card Input 
l 


j i 


| 2099 | 


I 


8 




I Overlap Mode 


| 2099 


2099 | 


1 Overlap Mode with 






ILoader Function: 






| Tape Input 


1 


2399 J 


| Card Input 


1 


2399 | 



Figure 1. Main-Storage Requirements of the 
Basic Monitor (in bytes) 



Note 1: The Loader Input Area may be over- 
laid by any phase of a user program. This 
frees an extra 72 or 22 bytes, depending 
whether the card-resident or tape-resident 
Basic Monitor, respectively, is in use. 



JOB CONTROL STORAGE REQUIREMENTS 



The Job Control program is read into the 
problem-program area of main storage 
between jobs and then overlaid again. It 
does not require any main storage during 
the execution of a job. However, there is 
a limitation on the number of TPLAB state- 
ments that can be accommodated in main 
storage. The number of TPLAB statements 
that can be processed varies with main- 
storage capacity: 
-i 



Capacity 



4K 

8K 
12K 
16K 
24K 
32K 



No. of TPLAB Statements 



Card Resident 



2 
70 
140 
210 
350 
490 



Tape Resident 



50 
120 
190 
330 
470 



where K = 1024 bytes 



IOCS STORA GE REQUIREMENTS 

At assembly time, the IOCS macro instruc- 
tions in a user's program are expanded into 
sets of routines. These routines can be 
grouped in three different classes accord- 
ing to the functions they perform: 



• Linkage routines. 

• File-processing routines 

• DTFEN routines. 



Lin kage Routines 

The linkage routines are generated from the 
imperative IOCS instructions (GET, PUT, 
etc.). For main-storage requirements refer 
to Figure 2. 



Note_2: During the execution of the last 
phase of a job stream, the area occupied by 
the Fetch routine in the Basic Monitor may 
be used by the problem program. In such a 
case, the first available storage position 
is 350 bytes lower than the end address of 
the Basic Monitor given in Figure 1 for the 
overlap and nonoverlap modes (1661 and 
2099) . 



File__Processinq Routines 

The file-processing routines are generated 
from the file definition statements (DTFSR, 
DTFMT) . Each data file processed by the 
program has one definition statement and* 
consequently, one set of processing rou- 
tines is generated for each file. 
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h 



Macros 



| Lengths | 
I (bytes) 1 



CLOSE 

CNTEL 

CRDPR, 

EOM 

FEOV 

GET 

GET 

LBRET 

LBRET 

LOM 

OPEN 

PRTOV 

PUT 

PUT 

RELSE 

TRUNC 



file 

file 

work 

file 

file 

file 

file 

1 

2 

file 

file 

file 

file 

file 

file 

file 



1, file 2... file N 
1 
area cardprintarea 
1 
1 
1 
1, workarea 



1, file 2.. .file N 

1 

1 

1, workarea 

1 

1 



■i 



IN x 4i | 
J 6 J 

8 
4 
4 
4 
6 
4 
2 
4 



J 
I 
I 
J 
J 
I 
I 
I 
IN x 41 1 



I 



*Only if no OVLAY specified in DTFEN. If] 
OVLAY is specified, add the values in J 
Figures 9 to 1 3 to the storage require- % 
ments listed above | 



Figure 2. Hain-Storage Requirements (in 
bytes) of Imperative Macros 



TAPE FILE (DTFMT) : Main-storage require- 
ments are listed in Figures 3 and 4. 

Besides the basic storage space 
requirements of input and output tape file 
processing routines, Figures 3 and 4 list 
the additional requirements of DTFMT 
entries such as FILABL=STD, READ=BACK, 
CONTROL=YES. Whenever one or more of 
these entries are specified, the corre- 
sponding values must be added to the basic 
requirements in order to arrive at the 
total storage space requirements. 



CARD FILE AND 
basic storage 
using the IOC 
files is 210 
storage requi 
output device 
chosen. The 
Figures 5 and 
the approxima 
the object pr 



PRINTER FILE (DTFSR) : The 
requirement for all programs 
S routines for card/printer 
bytes. Additional main- 
rements depend on the input/ 
s used and the IOCS features 
requirements listed in 

6 can be used to calculate 
te storage requirements of 
ogram routines. 



JOutput Files 

j 1 and 2 I/O areas 

| DTFMT 



IFIXBLK 

| no work area 

I 

J 1 work area 

| record size < 

I 

| 1 work area 

| record size > 

I 

IVARBLK 

| no work area 

I 

] 1 work area 

j record size < 

I 

| 1 work area 

\ record size > 

I 

IFIXUNB 

J no work area 

J 

| 1 work area 

J record size < 

I 

1 1 work area 

| record size > 

J 

IVARUNB 

| no work area 

I 

J 1 work area 

1 record size < 

I 

1 1 work area 

J record size > 

I 

|UNDEF 

J no work area 

I 

| 1 work area 

j record size < 

I 

j 1 work area 

| record size > 



256 
2 56 



2 56 
2 56 



256 

256 



256 



256 



256 



256 



Basic 



1 I/O 
Area 



218 
204 

212+6n* 
218 
264 
292 
102 
120 

128+ 6n* 
126 
142 

152+6n* 
106 
122 

132*6n* 



2 I/O 
Areas 



232 
240 

248+6n* 
232 
304 
332 
120 
136 

144+6n* 
156 
156 

168+6n* 
124 
138 

148+6n* 



| For FILABL=STD add 70 bytes 

I 

JFor CQNTROL=YES add 8 bytes 

h 



|* n=1 for records < 512 

| n=2 for records < 768 

j n=3 for records < 1024 

I 

J &c for increments of 256 bytes 



• Figure 3. Main-Storage Requirements (in 

bytes) of Tape Output File Pro- 
cessing Routines 



Internal Storage Requirements 7 
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• Figure 4. Main-Storage Requirements (in bytes) of Tape Input File Processing Routines 
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Printer 
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Card 
Reader 
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Card 

Read 
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+ 



-\ 
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+ 
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Model A1, overlap 



I 100 J 
+— 



-H 
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^ 
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H I 
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H 



Input file 



| 150 | 
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j j j 

| max.* | 350 I 



Output file 



+ 



-4 



Jmin.* % 140 | 

\ h~ 1 

Jmax.* | 330 J 



Combined file 



+ 



H- 



| min. * J 370 

jmax.* J 610 
•I 



One input file |min.**| 650 



j max.**] 1000 



+ 



One output file Jmin.**! 700 
J \- 



|max.**J1050 I 



One combined file|min. **| 950 



| max. **5 1 170 
.j i 



, , r 
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12560 

i 

] MFCM 

I 

| (cont.J 

I 



k- 



jTwo input files Jmin.** 

I \ 
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h 



+ 



| Two output files Jmin.** 

I I 
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J1442 I 

| Model 5 j Nonoverlap 

j Card Punch J 

1 j j Overlap 




800 
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1250 
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H 1 
] 



♦Minimum stands for files with nonover- 
lap and no CONTROL specified; maximum 
1 for overlap and CONTROL. 
1 **Minimum stands for files with nonover- 
1 lap and no Card Print specified; maxi- 
j mum for overlap and Card Print, 
i 

Figure 5. Approximate Main-Storage 

Requirements (in bytes) o£ the 
IOCS Routines for Card and 
Printer Devices, Part 2 of 2 
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Figure 5. Approximate Main-Storage 

Requirements (in bytes) of the 
IOCS Routines for Card and 
Printer Devices, Part 1 of 2 



Figure 6. Approximate Main-Storage 

Requirements (in bytes) of Addi- 
tional IOCS Features 
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DTFEN Routine s 

The DTFEN routines comprise the Scheduling 
routines, the Ioitilization/Termination 
routines, the OPEN and CLOSE routines, and 
the CONTROL routine. The four groups of 
routines are normally generated when the 
Assembler encounters the DTFEN definition 
statement. 

If the DTFEN statement includes the 
operand OVLAY, the OPEN and CLOSE routines 
are generated in-line. If RWC=YES (read/ 
compute, write/compute overlap) is speci- 
fied in the DTFBG definition, the Assembler 
does not generate the Scheduling routine. 
For RWC=YES, the Scheduler routine is part 
of the Basic Monitor. 

Scheduling Routi nes . These routines handle 
the various conditions that can occur when 
a CCW for a tape I/O operation is to be 
executed. In addition, these routines 
queue requests for tape I/O operations 
whenever a CCW cannot be executed at the 
time the tape I/O operations are requested. 

The length of the scheduling routines 
varies with the characteristics of the pro- 
blem program files as indicated below. 

No tape files in problem program: bytes 

Tape files only or card/printer 

files plus tape files without 

work area: 300 bytes 

Card/printer files plus tape 

files with work area: 360 bytes 

Initializatio n/T ermination Ro utine s. The 
lengths of these routines are determined by 
the type of labels specified for the tape 
f ile (s) to be processed in the user's 

program. 

The storage requirements for the 
Initialization/Termination routines are the 
same for (1) programs processing only tape 
input files and (2) programs processing 



both tape input and tape output files. 
These storage requirements are shown in 
Figure 7. 

Figure 8 shows the storage reguirements 
for the Initialization/Termination routines 
for programs processing only tape output 
files. 

OPEN and CLOSE Routines . Figures 9 through 
13 show the storage requirements for the 
OPEN and CLOSE routines. These routines 
are generated in-line if OVLAY has been 
specified in the DTFEN definition state- 
ment. In this case, the OPEN routine can 
be overwritten by the problem program and 
all or part of the problem program can be 
overwritten by the CLOSE routine. There- 
fore, the storage requirements shown for 
the two routines must be taken into account 
when the overlay programming technique is 
not used. When the overlay programming 
technique is used, some or all of the 
storage requirements for the 'two routines 
can be disregarded. The number of .bytes 
that can be disregarded is determined by 
the extent of overwriting. 

CONTROL Routin e. The CONTROL routine is 
generated if CONTROL=YES is specified in 
the DTFMT definition statement. The CON- 
TROL routine handles tape-drive functions 
such as tape rewind, rewind and unload, 
backspace, etc. The main-storage require- 
ments for the CONTROL routine depend on 
whether input, output, or input and output 
operations are performed, as follows: 
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Figure 7. Main-Storage Requirements (in bytes) of Initialization/Termination Routines — 
Only Tape Input Files and Both Tape Input and Tape Output 
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Figure 8. Main-Storage Requirements (in 
bytes) of Initialization/ 
Termination Routines with Output 
Files Only 
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Figure 9. Main-Storage Requirements for OPEN Routine, Input Files Only 



* ' "■ ■ ■ 

1 


— T— 
J 




. 


'-'i 

JF 


or ward 


■ ' - - j 

+ Backward J 


1 


1 


Forward 


files only 


3 




files 




JFILABL 


1 






i 






i 


r^ 




■ 


1 




~% ■■" 


i 


1 


J 


no 


i 


i 


no 


J 




! 


J label exit J label exi 


tjlabel e 


xitjlabel exit J 


1 


, i 




i 


1: 




1 


i 


1 


i 




i 


i 




i 


I 


JSTD 


1 


490 


| 620 


l 


590 


1 


760 | 


J NO 


1 


70 


\ 


i 


110 


J 


- | 


J NSTD 


\ 


40 


\ 


1 


80 


1 


- J 


JSTD + NO 


\ 


540 


J 670 


l 


670 


1 


830 J 


JSTD + NSTD 


% 


510 


1 640 


l 


620 


J 


800 | 


J NO + NSTD 


\ 


70 


I 


l 


150 


1 


| 


JSTD+NO+NSTD 


a 


560 


J 690 


l 


690 


1 


890 J 



Figure 10- Main-Storage Requirements for OPEN Routine, Input and Output Files 
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Figure 11. Main-Storage Requirements for 

OPEN Routine, Output Files Only 
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Figure 12. Main-Storage Requirements for CLOSE Routines, Input and Output Files 
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J storage requirement is 74 bytes. 



• Figure 13. Main-Storage Requirements for 

CLOSE Routines, Input or Output 
Files 



Exampl es of IOCS Ha in-Storage Reguirements 

The following examples show the calcula- 
tions necessary to determine the main- 
storage requirements for the given input 
and output files. 



The calculations are performed for one 
and two I/O areas. The read/compute, 
write/compute overlap feat-are (RWC) is 
necessary when two I/O areas are used for 
tape-file processing, but not for one I/O 
area. The source of the information is 
indicated on each line of the calculation, 
for example, "Monitor program (Fig. 1)." 

Example 1 

Problem: 

1. Create a tape output file A (VARUNB, 
BLKSIZE=800, work area, STD labels) . 

2. Create a tape output file B (FIIBLK) . 
Main-storage reguirements (in bytes) : 



1 


I/O areaj 2 


I/O 


areas 




no RWC | with 


RWC 


Monitor program 








(Fig. 1) 


1661 | 




2099 


Tape file A (Fig. 3) 








152+18+70 


240 | 




- 


168+18+70 


J 




256 


Tape file B (Fig. 3) 


218 J 




232 


General routines for 








tape in DTFEN: 








Scheduler (Page 10) 


300 | 




- 


Init./Term. (Fig. 8} 


400 J 




400 


OPEN rout. (Fig. 11) 


350 | 




350 


CLOSE rout. (Fig. 13) 


130 | 




130 


Total 


3299 | 




3467 



On a 16K machine, therefore, 13,085 and 
12,917 bytes, for one and two I/O areas 
respectively, will be available for the 
user , s processing program, including 
imperative macro instructions, I/O areas, 
and work areas. 



12 System/360 Model 20 TPS Performance Estimates 



Example 2 
Problem: 

1. Tape input file A (FIXUNB, BLKSIZE=400, 
work area, HEAD=BACK ir ML8ERR=name, 
ERROPT=SKIP, CONTROL=YES» STD labels) . 

2. Tape input file B (FIXBLK, ESROPT= 
IGNORE, CONTROL=YES, STD labels) . 

3. Printer (CONTROL-YES) . 

Main-storage requirements (in bytes) : 



On a 16K machine, therefore, 13,353 
bytes will be available for the user's pro- 
cessing program, including imperative macro 
instructions, I/O areas, and work areas. 



BASIC MONITOR M ACRO ST ORAGE R EQUIREMEN TS 

The main-storage requirements of the four 
monitor macro instructions are as follows: 
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I/O area 
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Monitor program 










(Fig. 1) 
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Tape file B (Fig. 


4) 








194-30+70+8 




242 




- 


236-30+70+8 




- 




284 


Printer (Fig. 5) 
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Init./Term. (Fig 
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OPEN rout. (Fig. 
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48 


Control rout. (I 


.10) 


58 J 




58 


Total 




3949 




4089 



Monitor macro | Bytes 



On a 16K machine, therefore, 12,435 and 
12,295 bytes will be available for the 
user's processing program, including 
imperative macro instructions, I/O areas, 
and work areas. 

Example 3 

Problem: 

1. 2501 Card Reader (1 I/O area, overlap). 

2. MFCM1 (output, OVERLAP=NO) . 

3. Printer (PRINTOV=YES, C0NTROL=YES) . 

Main-storage requirements (in bytes) : 



Monitor program (Figure 1) 

Basic routines for card and 
printer I/O devices (Fig. 5) 

2501 Card Reader (Fig. 5) 

MFCM1 (Fig. 5) 

Printer (Fig. 5) 



1661 

210 
150 
700 
310 



COMRG 
HVCOM 
FETCH 
EOJ 



H 

1 * 
J 10 
\ 22 

I 4 



REPORT PROGRAM GEN ERATOR ( RPG) STORAGE 
REQUIREMENTS 

The main-storage requirements of the Model 
20 tape RPG for both program generatio n and 
processing of the object pro gram depend on 
the number and type of specifications used 
by the programmer in the source program. 



PROGRAM GENERATION 

The monitor and the protected storage area 
require 1664 bytes. The rest of main 
storage is occupied by RPG phases and the 
compression. 

The following area (in bytes) is avail- 
able for the compression if 8K of main 
storage are available for generation: 

1. Available for the total of 

all compressions — 3650 bytes 

2. Available for the compression 

of the file description, 

file extension — 442 bytes 

File description and file extension com- 
pression and the symbol table, 
together with: 

the input compression 
or the calculation compression 
or the output compression 



must not exceed — 



3200 bytes 



Total 



3031 



For each additional 4K of storage avail- 
able for program generation* add 4096 to 
the above values. 

The information from each source card is 
compressed in storage by the RPG compiler. 
The requirements for each card punched from 
the specification forms are shown in Fiqure 
14. 
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Description 



-i 1 

1 No. of | 
J Bytes J 
I Required jj 



3. 



J 

| Basic 



1 . File description card 

2. File extension card 



I 26 

I 

] 22 

I 

3 



Input Specification card 
Record identification | 7 

For each card code j 
Field description J 8 
If the specification j 
FIELD RECORD RELATION or] 
FIELD INDICATORS is used| 



If STERLING is specified] 

I 
Calculation specification J 
card J 

If no more than two of thej 
fields FACTOR 1 r FACT0R2 J 
and RESULT FIELD contain 
an entry 



If there is an entry in 
all three of these fields 

If resulting indicators 
are used 



1 



File identification 
If output indicators 
are used 



10 



For each literal whose | 
overall length (including J 
sign and quotation marks) | 
is greater than 6 | 
characters | 

I 
5. Output specification card J 

\ 
I 
I 
I 



j 

Added] 
1 



12 



\ 
I 
I 
8 1 
9 
I 
1 



Description 



I No. of 
1 Bytes 
1 Required 



Field description 

If the specification 
OUTPUT INDICATORS or 
BLANK AFTER is used 



| Basic] Added 

+ 



1 8 ] 



For each use of 
constant 



J 
J 
1 
I 
I 
For each character of a J 
constant field, exclud- | 
ing the quotation marks J 
(this requirement is to 1 
be counted only once for J 
each constant specified) J 

I 

1 

If STERLING is specified^ 

I 
1 

6. Defined fields J 



For each field name J 
defined on the input or | 
calculation form \ 

J 
1 
For each literal defined J 
on the calculation form | 
and not exceeding six | 
characters (if such a | 
field name or type of lit-j 



eral is used more than 
once in a source program, 
it still requires only 
eight bytes) . 



1 4 



1 1 



Figure 14. Main-Storage Requirements (in 
bytes) for Each Card Punched 
from RPG Specification Forms, 
Part 1 of 2 



Figure 14. Main-Storage Requirements (in 
bytes) for Each Card Punched 
from RPG Specification Forms, 
Part 2 of 2 



OBJECT PROGRAM 

Nearly all available main storage can be 
used by the object program. The storage 
requirements for the object program are 
based upon six factors: 

1. The basic routines 

2. The Input/Output routines 

3. Fields, literals, indicators, and areas 
used 



4. The Processing routines 

5. The End, Start, and DTFEN routines 
6„ The use of tape error statistics. 

Basic Routines 

The basic routines contain the general 
logic of the object program. Their approx- 
imate storage requirements are shown in 
Figure 15. 
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Description 



1 NO. Of 

I Bytes 
I Required 



j , 

] Basic] Added 



+ 



Basic requirements, without \ 
work areas, and without pro- | 
tected storaqe J 200 

I 

If one matching file is used | 

I 
If two matching files are \ 
used | 

I 

For each further matching J 
file | 

J 

If numeric-sequence type re- J 
cords are used | 

1 

If H1 or H2 indicator is used| 

I 

For an altered collating \ 
sequence (incl. 256-byte j 
table) | 

I 

For Sterling input routines J 

I 

For Sterling output routines | 

I 

For Sterling input and output] 



+ 



routines 

For card input only (more 
than one input file) 

For tape input only 

For card and tape input 

For Test Zone subroutine 

For Translate subroutine 
(needed if COMP occurs in 
calculations with altered 
collating sequence) 

For each EOF condition 



I 
I 

I 20 

\ 
\ 
\ 100 

I 
J 
I 



I 



I 



14 

66 
44 



J 262 

I 

1 240 

I 

| 240 

1 



420 

60 

44 

100 

30 

160 

8 



Figure 15. Main-Storage Requirements (in 
bytes) for Basic RPG Routines 

Input/Output Routin es 

The main-storage requirements of card and 
tape input/output routines differ. Howev- 
er, all I/O routines make use of the Basic 



Monitor and the PIOCS (Physical Input/ 
Output Control System) , which forms a part 
of the Basic Monitor. The main-storage 
requirement for the complete Basic Monitor 
need only be considered inasmuch as it 
represents an area at the beginning of main 
storage that must not be used for any other 
program. The location of the first avail- 
able main-storage position following the 
Basic Monitor is accordingly dependent on 
the size of the Basic Monitor (see the sec- 
tion headed Basic Monitor Storage 
R equir ements) . 

CARP INPOT/OUTPUT . The main-storage 
requirements of the card I/O routines 
amount to the size of the input or output 
work areas used, plus the requirements of 
the particular I/O units used in the pro- 
gram. The unit-dependent storage require- 
ments are listed in Figure 16. 



T APE INPaT/OOTPUT . This section lists the 
main-storage requirements of the input/ 
output routines for tape files. To obtain 
the total for a particular program* add the 
basic requirements to whatever additional 
requirements apply to the specific files 
under consideration. The storage require- 
ments referring to the record format of the 
files must be counted only once, even if 
more than one file is used. The storage 
requirements dependent on the properties of 
the specific files must be counted separ- 
ately for each file. 

The 400 bytes taken up by the scheduler 
must also be considered. The scheduler 
area must be added to the I/O-routine 
requirement except when read/compute, 
write/compute overlap is specified for the 
job (i.e., when column 38 of the RPG con- 
trol card contains a H punch) . 

For example, the input routine for two 
fixed-length blocked input files, using two 
input areas, requires 326 bytes of main 
storage, as follows: 

160 Basic routines 
34 Fixed-length blocked records 
2 x 66 = 132 2 files: fixed blocked, 
326 bytes /2 input areas 

To obtain the complete I/O storage 
requirements, add the length of the I/O 
areas and the DTF blocks (counted separate- 
ly for each file) to the requirements for 
the I/O routines already calculated. 
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If both hoppers are used 




30 | 




For input using one hopper 




60 ] 




For Input using two 
hoppers 




80 1 




For punched output 




70 | 




For Card printing 




150 J 


|2. 


IBM 2520 Card Read-Punch, 
Model A1 








For input only 


200 






For input and output 


240 




|3. 


IBM 2501 Card Reader 


100 




H. 


IBM 2501 Card Reader plus 
IBM 2520 Card Read-Punch 
for input 


60 




|5. 


IBM 2520 Card Punch, 
Models A2 and A3 
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|6. 


IBM 1442 Card Punch 
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J7- 


IBM 2203 Printer 

If Dual-Feed Carriage is 
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|8. 


IBM 1403 Printer 
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i 1 
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Figure 16. Unit-Dependent Main-Storage 

Requirements (in bytes) for RPG 
Card I/O 

DTF B locks . DTF blocks for tape input 
files occupy: 

102 bytes for each file with labels 
54 bytes for each file without labels. 

DTF blocks for tape output files occupy: 

92 bytes for each file with labels 

44 bytes for each file without labels. 



Description 



i 1 

No. of Bytes 
Required 



* Basic requirements Tape 
Input (fixed-length un- 
blocked records) 

* Fixed-length blocked 
records 

Variable-length records: 

* Unblocked 

* Blocked 

* Longer than 256 bytes 

* Fixed and variable-length 
records 

For each tape-input file of 
the following types: 

(a) Fixed-length records: 
♦♦ Unblocked, 1 input area 
** Unblocked, 2 input areas 
♦♦ Blocked, 1 input area 

♦♦ Blocked, 2 input areas 

(b) Variable-length 
records: 

♦♦ Unblocked, 1 input area 
or 1 matching file 
2 or more matching files 

♦♦ Unblocked, 2 input areas 
or 1 matching file 
2 or more matching files 

** Blocked, 1 input area 
or 1 matching file 
2 or more matching files 

♦♦ Blocked, 2 input areas 
or 1 matching file 
2 or more matching files 

♦♦For records longer than 
256 bytes, add for every 
additional 256 bytes 3 



Basic] Added 



1 
160 J 

I 



J 34 



68 

150 

32 

8 



* Add these values only once per job 
♦♦Add these values once per file 



• Figure 17. Main-Storage Requirements 
bytes) for RPG Tape Input 
Routines 
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J 
1 

1 


58 
78 



I 



(in 
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TAPE IN PUT. The main-storage requirement 
of the input routine of a tape file is 
shown in Figure 17. 



TAP E OUTPUT. The main-storage requirements 
of the output routines of a tape file are 
shown in Figure 18. 



Fiel ds, Lite r als, Indicators and Areas Use d 

The number of bytes for alphameric and 
packed fields is zero, if the fields are 
not assigned. Otherwise, alphameric fields 
require one byte for each character and 
packed fields require one byte for each 
position. The number of bytes for numeric 
fields can be computed with the following 
formula: 



If N is odd 



If N is even 




N + 2 



Where N = the number of characters in the 
field. 

The main-storage requirements for 
alphameric and numeric literals are the 
same as for the fields described above. A 
literal that is used repeatedly in calcula- 
tion specifications is stored only once, 
regardless of the number of times it is 
used. The same applies to literals and 
edit words in output format specifications. 

An edit control field is always treated 
as an alphameric field when determining 
main-storage requirements. The actual 
length exceeds the specified length by one 
or two bytes. 

The number of bytes required for each 
control level equals the total number of 
characters of the control field pertaining 
to this level. 

Each matching field (M1-M9) requires 
additional main-storage. The number of 
bytes required is computed by means of the 
formula. 

No. of bytes = (N + 1) ( M + 1) 

where N stands for the number of characters 
of the respective fields and M is the num- 
ber of input files. 

The basic requirement for indicators is 
five bytes (H1, H2, MR, 00, L0) . Each 
additional indicator used in the program 
requires an additional byte. 



1 — - ' — ■■ 1 

j Description 


r — - 1 

No. of Bytes | 

Required ) 

i 




i 1 

Basic J Added | 


|* Basic requirement Tape j 
J Output 


48 ] ] 


J* Unblocked records 


] 18 ] 


J* Unblocked records, 2 output, 
J areas 


1 20 | 


J Fixed-length blocked 
| records: 




1 * 1 output area 


i 134 | 


| * 2 output areas 


| 128 l 


] Variable-length records: 




j * Unblocked 


I 42 ] 


| * Blocked 


1 60 | 


J * Blocked, 1 output area 


1 104 1 


| * Blocked, 2 output areas 


1 122 | 


J For each tape-output file 
j of the following types: 




j (a) Fixed-length records: 




| ** Unblocked, 1 output area : 


I 26 J 


j ** Unblocked, 2 output j 
| areas 


J 26 J 


| ** Blocked, 1 output area 


I 38 | 


j ** Blocked, 2 output areas 


I 42 ] 


| (b) Variable-length records: j 




| ** Unblocked, 1 output areaj 


J 26 | 


\ ** Unblocked, 2 output j 
j areas j 


I 26 ] 


J ** Blocked, 1 output area j 


I 46 | 


] ** Blocked, 2 output areas j 


I 34 | 


|**For records longer than j 
J 256 bytes, add for every | 
j additional 256 bytes •$ 
i i 


I 6 I 


| * Add these values only once j 


1 

>er job | 


j**Add these values once per fi 


1 
le 1 



Fiqure 18. Main-Storage Requirements (in 
bytes) for RPG Tape Output 
Routines 
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AREAS ; The sizes of the I/O areas are 
determined by the characteristics of the 
file. The block length of each file must 
be entered in columns 20-24 of the File 
Description specifications. If this entry 
is omitted, a block length of 80 bytes is 
assumed. 

One I/O area is assigned to each file. 
Two I/O areas may be specified for tape 
files or files read by the IBM 2501 Card 
Reader. Therefore, to determine the I/O 
area requirements of an input or output 
routine, the sum of the input and output 
areas of all the files involved must be 
taken. 

An input work area is also required, 
equal in length to the longest input re- 
cord. An output work area is required only 
for card and printer files. The output 
work area must be as long as the longest 
card or printer output record (specified in 
columns 25-28 of the File Description spe- 
cifications) . Records are put into these 
areas successively; therefore, these areas 
must be counted only once per input or out- 
put routine, and not once per file. 

AREA SIZES . The minimum and maximum I/O 
area sizes are as follows: 



Card Input 
Card output 
Tape I/O 



M inimu m 
2 bytes 

1 byte 

18 bytes 



Maximum 
80 bytes 

80 bytes 

4095 bytes 



If Card Print is used, the size of the 
area reserved is determined by the line 
using the greatest number of print heads 
simultaneously, with a 64-byte document- 
print area assigned to each head. 

The printer uses the output work area 
and does not require a special output area 
of its own. The output areas may overlay 
the Start routine (see En d, St art, and 
DTFEN Ro utines) . 

Proc essing Routines 

Processing routines contain the instruc- 
tions created from the source specifica- 
tions. Therefore, the storage requirements 
for these routines depend on the degree of 
complexity of the program and the number of 
statements used. There are no hard-and- 
fast rules for the computation of these 
requirements. Figure 19 shows the approxi- 
mate storage requirements of the more 
important entries. The storage require- 
ments for processing routines are obtained 
by adding up the requirements of all 
entries used. 



1 ' 

I Description 


i— t 
I No. of Bytes J 
I Required | 




1 j 1 

Basic| Added | 


11. Input Format Specifications 




J (a) Input Line Entries 




| Basic for each record 


1 14 | j 


l For each sequential 
| record 


I 1 2 J 


| For test of record 
J identification code 
| "C" 


1 8 | 


I For test of record 
| identification code 
j "D" 


1 14 | 


J For test of record 
| identification code 
J "Z" 


1 8 ] 


| For resulting 
J indicator 


1 ^ J 


J (b) Input Field Entries ; 




1 For alphabetic or 
J packed fields 


1 1 


| For numeric fields 


6 1 I 


| For special assignment 
] of alphabetic or 
1 packed fields 


1 * 1 


I For normal assignment 
| of alphabetic or 
| packed fields 


i 6 i 


| For field record rela-j 
j tion different from 




i previous one 


1 8 | 
■ ■ 


i i 

J* Variable number of bytes. Movement of \ 
| fields is optimized by moving several J 
j fields at one time. Each MVC J 
| operation takes six bytes. | 



•Figure 19. Main-Storage Requirements (in 
bytes) for RPG Processing Rou- 
tines (Part 1 of 11) 
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1 1 

1 1 

| Description 


i — — ~™\ 

No. of BytesJ 

Required j 




i I 

BasicJ Added | 


] For first field-status 
1 indicator 


1 18 J 


J For second field- 
| status indicator 


I 1 
1 12 i 


| For third field-status 
J indicator 


I 12 \ 


\ If sign test needed 
\ for numeric fields 


I 4 a 


| For END branch 


] ^ I 


] (cj Hatching Fields 




\ For one matching level 


10 | i 


J For each normal higher 
| level 


6 1 I 


| For each special high- 
1 er level 


* 1 1 


| For the first level 
| with packed fields 


1 8 ] 


j For all following 
| levels with packed 
| fields 


1 $ 1 


j (d) Control Fields 




J For the first control 
j level used 


1 10 J 1 


\ For each higher level 


6 I ] 


j For each packed level 


I 6 | 


] For each record that 
| contains split control 
| fields 


1 6 J 3 


j For each packed split 
\ control field 


1 16) 


j For each record that 
j contains split control 
\ field with field re- 
1 cord relation (per 
1 record) 


1 1 10 | 
■ i i 


|* variable number of bytes. 
1 fields is optimised by mov. 
| fields at one time. Each M 
j operation takes six bytes. 


Movement of \ 
Lng several | 

vc i 



Description 



i ■ — i 

No. pf Bytes 
Required 

1 

Basicl Added 



2 • Calculation Specifica t ions 



For ADD/SUB 

(a) If the same name is 
used for one factor 
field and the result 
field and 

the packed length of 
the other factor is 
equal to or shorter 
than the packed length! 
of the result field 
and 

the fields have the 
same number of decimal 
positions 

(b) If the name of the 
result field is not 
the same as that of 
either factor and if 
neither the packed 
length of factor 1 nor 
the packed length of 
factor 2 is greater 
than the packed length 
of the result field, 
and 

all three fields have 
the same number of 
decimal positions 

(c) If the packed length 
of factor 1 and/or 
factor 2 is greater 
than the packed length 
of the result field 
and 

all fields have the 
same number of decimal 
positions 

(d) If the same name is 
used for one factor 
field and the result 
field and 

the other factor has 
less decimal positions 
than the result field 
and 

1. the difference in 
the number of decimal 
positions is odd 

2. the difference in 
the number of decimal 
positions is even 



12 



18 



24 



30 



• Figure 19. Main-Storage Requirements (in 
bytes) for RPG Processing Rou- 
tines (Part 2 of 11) 



•Figure 19. Hain-Storage Requirements (in 
bytes) for RPG Processing Rou- 
tines (Part 3 of 11) 
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Description 



No. of BytesJ 
Reguired 1 



(e) 



If the s 
used for 
field an 
field an 
the othe 
more dec 
than the 
and 

1. the 
deciaal 
odd 

2. the 
decimal 
even 



Basic J Added j 
j , 



ame name is 
one factor 

d the result 

d 

r factor has 

imal positions 
result field 

difference of 
positions is 

difference of 
positions is 



I 36 J 



! 42 | 



(f) General ADD, SUB 

(cases not referenced 
under (2a) to (2e) ) 

If the number of deci 
mal positions of fac- 
tor 1 is smaller than 
the number of decimal 
positions of factor 2 
and the difference is 
odd 

If the number of deci- 
mal positions of fac- 
tor 1 is smaller than 
the number of decimal 
positions of factor 2 
and the difference is 
even 

If the number of deci- 
mal positions of fac- 
tor 1 is greater than 
the number of decimal 
positions of factor 2 
and the difference is 
odd 

If the number of deci- 
mal positions of fac- 
tor 1 is greater than 
the number of decimal 
positions of factor 2 
and the difference is 
even 

If the number of deci- 
mal positions of the 
result field is small- 
er than the maximum of 
decimal positions of 
factors 1 and 2 



I 24 I 



-1 



\ 6 | 



I 12 | 



I 
1 

1 
12 | 

] 



J 18 i 



i 14 i 



Description 



IKo.pf B 
J Sequir 



ytesj 
ed | 



For Z-AD D 

(a) If both fields have 
the same number of 
decimal positions 



] Basicj A 

^ j- 



ddedj 
I 



(b) 



If the number of deci- 
mal positions of the 
result field is small- 
er than the number of 
decimal positions of 
factor 2 and/or if the 
difference of decimal 
positions of result 
field and factor 2 is 
odd 



(c) 



If the number of deci 
mal positions of the 
result field is great 
er than the number of 
decimal positions of 
factor 2 and the dif- 
ference of decimal 
positions is even 



For Z-SUB 
(a) If the same name is 

used for both factor 

fields 



-I 



(d) If the number of deci- 
mal positions of the 
result field is great- 
er than the number of 
decimal positions of 
factor 2 and the dif- 
ference of decimal 
positions is even 



6 I 



I 
I 

I 
24 J 



J 30 J 



l 24 J 

] J 

I I 

I I 

1 I 



(b) If the name of factor 
2 is not the same as 
that of the result 
field but both factors | | 
have the same number \ j 
of decimal positions J 12 ] 

i 1 

(c) If the number of deci- J | 
mal positions of the J | 
result field is small-) | 
er than the number of J J 
decimal positions of j | 
factor 2 and/or if theU J 
difference of decimal J | 
positions of result | J 
field and factor 2 is J j 
odd ] 30 J 



I 1 

1 i 

I I 

] I 

1 J 

i 1 

I I 

I I 

I 1 
I 36 I 



• Figure 19. Main-Storage Requirements (in 
bytes) for RPG Processing Sou- 
tines (Part 4 of 11) 



• Figure 19. Main-Storage Requirements (in 
bytes) for RPG Processing Rou- 
tines {Part 5 of 11) 
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1 ■ ■■■ 




— r- 






— i 






|No. of Bytes J 


J Description 


J 
h 

n 


Beg 


uired 


1 






i i 

3asicJ Added| 
i ■ 


J For 


MULT 


i 

i 

-i 




i 
J 
I 


i 


1 (a) 


If the number of deci- 


i 




mal positions of 


i 




1 


i 




result field equals 


j 




1 


1 




the sum of decimal 


\ 




1 


8 




positions of factor 1 


\ 




1 


i 




and factor 2 


i 
i 


18 


J 

1 


1 
\ 


1 (b) 


If tie number of deci- 


1 




1 

1 




mal positions of 


i 




1 


1 




result field is great- 


-i 




1 


1 




er than the sum of 


i 




1 


1 




decimal positions of 


i 




I 


1 




factor 1 and factor 2 


i 


38 


1 


1 






i 




1 


J 


\ (c) 


If the number of deci- 


-\ 




J 


1 




mal positions of 


i 




i 


3 




result field is small- 


-i 




1 


1 




er than the sum of 


a 




I 


1 




decimal positions of 


i 




1 


1 




factor 1 and factor 2 


i 


24 


J 
I 
J 


J 
1 
1 


1 For 


_DIV 


i 




1 (a) 


If decimal adjustment 


i 




1 


1 




not necessary 


i 


18 


\ 

\ 
1 


1 
\ 
1 


1 (b) 


If adjustment factor 


i 






A* greater than zero 


i 




1 


1 




and 


i 




1 


1 




odd (padding of 


i 




1 


1 




dividend) 


i 
• 


2% 


i 
i 


1 
J 
i 


1 (c) 


If adjustment factor 


i 
i 




i 
1 




A* greater than zero 


i 




\ 


\ 




and 


i 




1 


] 




even (padding of 


i 




1 


J 




dividend) 


i 
• 


36 


\ 
I 
1 


1 
1 
1 


I (d) 


If adjustment factor 


1 
i 






A* smaller than zero 


i 




1 


I 




and 


i 




1 


1 




odd (padding of 


i 




J 


1 




divisor) 


i 
i 


36 


1 
I 


1 
1 


1 (e) 


If adjustment factor 
A* smaller than zero 


a 




J 
1 


1 
1 




and even (padding of 


\ 




1 


1 




divisor) 


i 

• 


42 


1 


1 

1 


i *a= 


DRF-DF1+DF2 without 


half adjust 


1 

1 




DRF-DF1+DF2+1 with half 


adjust 


1 

1 


J where 


DRF = number of decimal 


positions 


1 

J 




in result field 








1 




DF1 # DF2 = number of decimal 


posi- 


I 




tions in factor 1, factor 2 




1 



J Description 
1 

J 

I 

I For HVB 



| Ho. of Bytes 
j Eeguired 
I ■ 



1 Basic] Added 
-I 



(c) 



(a) If result field and | 
remainder have the J 
same number of decimal! 
positions j 6 

I 

(b) If the number of deci-J 
mal positions of J 
result field is small-| 
er than the number of j 
decimal positions of j 
remainder J 18 

I 

If the number of deci-J 

J mal positions of J 

| result field is great- | 

| er than the number of J 

j decimal positions of J 

I remainder ] 26 

] 1 

I 1 

1 For HOVE \ 

j From alphameric to alpham-J 

| eric field | 6 

1 I 

I I 

i From numeric to alphameric] 



field 



From numeric to numeric 
field 



J 

1 
if length of factor 2 1 
is smaller than length] 
of result field and ] 
length of factor 2 is 1 
odd ] 

1 
if length of factor 2 ] 
is smaller than leagthj 
of result field and ] 
length of factor 2 is | 
even j 

j 
if length of factor 2 1 
is not smaller than J 
length of result field] 
and length of result | 
field is odd J 6 

3 

if length of factor 2 | 
is not smaller than | 
length of result field | 
and length of result ] 
field is even | 10 
i 



12 



•Figure 19. Main-Storage Reguirements (in 
bytes) for RPG Processing Rou- 
tines (Part 6 of 11) 



•Figure 19. Hain-Storage Requirements (in 
bytes) for RPG Processing Rou- 
tines (Part 7 of 11) 
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1 — - - 




r™ 
NO. of 


1 

Bytesj 


JDescri 


ption 


j Required J 
i ■ 




| Basic 


Added] 
i i 


| From alphameric to numerics 






| fie 


Id 




1 J 
J 
1 


1 (a) 


If length of factor 2 






is odd and smaller 




1 1 




than length of result 




1 1 




field 


10 


J 


1 (b) 


If length of factor 2 




1 1 




is even and smaller 




1 




than length of result 




1 ] 




field i 


I 16 


1 1 


1 (c) 


If length of factor 2 




I 




is greater than or 




1 1 




equal to length of 




1 1 




result field and 




J 




length of result field 




1 I 




is odd 


| 10 


1 1 


1 (d) 


If length of factor 2 




i 




is greater than or 




1 I 




equal to the length of 




1 1 




result field and 




1 3 




length of result field 




1 




is even 


I 14 


1 1 
i 


1 For 


HOVEL 




1 

] 


1 From alphameric to alpham- 


1 1 


| eric field 


I 6 


1 1 

I 

1 ] 


| From numeric to alphameric 




| fie 


Id 




1 1 
3 
1 


1 (a) 


If length of factor 2 






is not greater than 




1 1 




length of result field 


I 6 


1 

I 

1 1 


1 (b) 


If length of factor 2 






is greater than length 




1 1 




of result field 


! 12 


1 
i i 


| From numeric to numeric 




i 
1 1 


J field 




1 1 


1 (a) 


If length of factor 2 




1 




is greater than length 




i 




of result field 


24 


1 


1 (b) 


If length of factor 2 
is not greater than 




1 

1 




length of result field 


30 


1 1 

a 


J From alphameric to numeric 




| field 




i 


1 (a) 


If length of factor 2 
is smaller than length 




i 
i 




of result field 


I 24 


i i 


1 (b) 


If length of factor 2 




i i 




is not smaller than 




a 




length of result field 


28 


i i 



Description 



t 1 

JNo.of Bytes 
j Required 



| , 

| Basic | Added 
H 1 



For BLLZO r MLHZO, HHLZO, \ 

From alphameric to alpham-j 
eric field | 

1 

From numeric to numeric J 
field | 

I 
From numeric to alphameric] 
field J 

1 
From alphameric to numeric | 
field J 

I 
F or COMP 1 

Numeric fields: I 



(a) 



If both factors have 
the same number of 



decimal positions and U 

I 

1. packed length of J 
factor 1 is smaller jj 
than the packed length) 
of factor 2 1 

a 

2. packed length of | 
factor 1 is not small- J 
er than the packed j 
length of factor 2 J 

I 

(b) If the number of deci-| 
mal positions of fac- J 
tor 1 is greater than ] 
the number of decimal J 
positions of factor 2 | 
and j 

J 



1. the difference is 
odd 



6 I 



6 I 



12 



16 | 
i 
1 



12 ] 



6 ] 



I 1 
I 30 ] 



2. the difference is j ] 

even | 36 J 

I 1 

(c) If the number of deci-J | 

mal positions of fac- | ] 

tor 1 is smaller than | I 

the number of decimal | | 

positions of factor 2 j | 

and ] J 

I I 

1. the difference is | J 
odd | 24 ] 

I I 

2. the difference is j | 
even J 30 | 



•Figure 19. Main-Storage Requirements (in 
bytes) for RPG Processing Rou- 
tines (Part 8 of 11) 



•Figure 19. Hain-Storage Requirements (in 
bytes) for RPG Processing Rou- 
tines (Part 9 of 11) 
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r 
JDescri 


?tion 


r i 

No.of BytesJ 

Required 1 




i 1 

Basic] Added| 


J Alphameric fields: 




1 If 
1 equ 


both fields are of 
al length 


6 I I 


1 If 
| ane 


field lengths are 
gual 


24 | | 


1 For 


EXIT 


* 1 1 


1 For 


ELABL 


I ] 


1 For 


GOTO 






If not conditioned by 

an indicator 

If conditioned by an 

indicator 


4 1 1 
! 1 


1 For 


TAG 


I J 


1 For 


TEST 






for each indicator 

High or Low {incl. 

requirements for 

indicator) 

for indicator Equal 


20 J | 
32 ] J 


I For 


SETOF, SETON 




| For 


each indicator 


4 1 ] 


| For 


half- ad justing: 

If the difference 
between the number if 







Ho. of Bytes | 


| Description 


Required ] 
i i 




i i i 




Basic] Added j 

1 1 4 




1 1 1 


J decimal positions in 




J the calculated result 




| and the specified 




J result field is 




| odd 


6 ] ] 


| even 


16 ] { 


| Instructions for test- 




| ing the indicators , 




| (columns 7 through 17) 




J are generated only if 




| the indicators differ i 




| from those specified 




J in the preceding 




| statement. In such a i 




| case each indicator 




\ takes up 


8 J | 


1 3. For common subroutine 




J for test zone both 




| calculation and input 




| routines (once per 




1 program, if used) : 




| Input and/or 




j calculation 




| plus* 


16 ] l 


| minus* 


16 j } 


j Input only 




| no zone 


16 ] ] 


J not card zone 


16 ] ] 


i 


i ■ 


j. 




| * For No Zone in calculations, both | 


1 plus and minus are used | 



• Figure 19. Hain-Storage Requirements (in 
bytes) for RPG Processing Rou- 
tines (Part 10 of 11) 



•Figure 19. Hain-Storage Requirements (in 
bytes) for RPG Processing Rou- 
tines (Part 11 of 11) 
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Output Form at Specifications 



Description 



No. of BytesJ 
Required | 



( a) Output-Line Entries 

Basic for each main 
record 

For each stacker select 
or space and skip entry, 
but not if the record was 
preceded by another re- 
cord containing the same 
entry in the same output 
time (detail, total, or 
overflow) 

For each indicator 

For card printing 

For card punching 

For tape output: 

Fixed-length blocked 
records, 1 output area 

Fixed-length blocked 
records, 2 output areas 

(b) Outp ut Fi elds 
Basic requirements * 
For each indicator 
For zero suppression 
For editing 

For blank after 

Additional requirement 
for blank after if an 
indicator is involved 



listings belov, the end routine appears 
before the start routine, because the space 
taken up by the start routine is less sig- 
nificant: it can be overwritten later and 
used as I/O area. 



-I 



BasicJ Added | End Routin e 



H 



8 l 



6 or 

8 
6 or 

8 

6 



Variable number of bytes. Movement of 
fields is optimized by moving several 
fields at one time. Each MVC operation 
takes six bytes. 



• Figure 20. Main-Storage Requirements (in 
bytes) for Output Format 
Specifications 

END, START, AND DTFEN ROUTINES 

This section lists the main-storage 
requirements for the End, Start, and DTFEN 
(Define The File: ENd) routines. In the 



The function of the End Routine is to close 
the tapes. Main-storage requirements 
depend primarily on the number of tapes and 
whether tables are written out. (Refer to 
Figure 21.) 



Description 



Data Onl y, no tables 
For output on 2520/2560 

| For card printing 

For output on 1442 

For each tape output 
file, blocked records 

For each tape output 
file, unblocked records 

For Table Output 

Per table (not alternat- 
ing) 

Per table (alternating) 

Per table written on 
tape 

For each tape reel 
with tables 

Per card punch used 

For print-table 
Iroutine 

For write-table-on- 
tape routine 



| No. of Bytes; 
| Required 

J , 

J BasicJ Added 
H 



I 16 

1 

I 

J 

I 



j 300 
1 



10 

4 
6 

14 

20 



16 
22 



16 
38 

108 

64 



] • Figure 21. 



Main-Storage Requirements {in 
bytes) for the RPG End Routine 



S tart R outine 

The function of the Start routine is to 
open the tapes. Tables (if any) are always 
opened before data tapes. As with the end 
routine, the storage requirement depends 
primarily on the number of tapes and on 
whether tables are processed. (Refer to 
Figure 22.) 
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Description 



-i — ■ 1 

J No. of Bytes 
J Required 
b 



Data Only , no tables 

If card I/O or printer 
specified 

If RWC not specified 

If TES specified and 
no standard labels 

If 2520/2560 input 

If 2501 input 

For each data-tape 

file, if not open overlay 



| Basic J Added 



— +■ 
I 32 | 



For each data-tape input filej 

I 

If begin address of J 

object program < 2256 | 

1 
If card print area in | 
upper storage | 

J 

If output-work area in | 
upper storage J 

J 
If output areas in | 

upper storage j 

I 
If output areas in | 

upper storage < 257 | 

I 

If output areas in | 

upper storage > 257 | 

\ 

For each 256 bytes of J 
the Start routine J 



For Table I nput 



Tables on tape 

Per tape reel with tables ] 

I 
Per table (not alternating) | 

I 
Per table (alternating) | 

a 

Per table on tape | 

I 

Per card reader j 

a 

For tape-read routine | 



24 
6 

24 
4 

4 

8 
6 



1 



Jup to 

J 22 

J 

I 1 

J 

J 



I 28 



| 10 



34 



| 366 | 
J I 



56 

i 

\ 22 

I 

I 14 

1 

I 20 

! 

J 4 

! 

J 36 

1 

I 102 



•Figure 22. Main-Storage Requirements (in 
bytes) for RPG Start Routine 



During execution of the object program, 
the area first occupied by the Start rou- 
tine may be used for output areas. In that 
case, the storage requirements for the 
Start routine need not be added to the 
above figures. 

D TFEN Routines 

The DTFEN (Define The File ENd) routine is 
made up of the OPEN and the CLOSE/EOF/EOV 
(End of File, End of Volume) routines. The 
main-storage requirements depend on which 
of the following types of labels are used: 

Standard labels 

Non-standard labels 

No labels 

Standard user labels 

In the listings below, the main-storage 
requirements for files with no labels are 
lumped with those for files with non- 
standard labels because the difference 
between the two is negligible. 

Standard labels: 

Input files 770 bytes 

Output files 780 bytes 

Input and output files 1060 bytes 

Non-standard labels or no labels: 

Input files 370 bytes 

Output files 340 bytes 

Input and output files 400 bytes 

Standard user labels (these" are in 
addition to the requirements for 
standard labels) : 



Input: 



EOF routine 
OPEN routine 



Output: CLOSE routine 
OPEN routine 



80 bytes 

70 bytes 

60 bytes 

110 bytes 



TAPE ERROR STATISTICS 

When the tape error statistics option is 
re/quested, 280 bytes are required in upper 
main storage. 

UTILITY PROGRAM STORAGE REQUIREMENTS 

The tape utility programs can use up to 
32,768 bytes of main storage. The maximum 
amount of main storage available as I/O 
area begins at the end of the program being 
run and extends to the end of main-storage 
(see Figure 23) . The available storage 
area is reduced by: 

• Field selection or hexadecimal output 

• Header lines for the Tape-to-Printer 
Utility program 

• Label processing for multi-volume files 

• User routines 

• Tape error statistics. 
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FIELD SELECTION OH HEXADECIMAL OUTPUT 



When the Tt 
card is spec 
there is no 
requirement 
in Figure 23 
cation is ma 
is required, 
required can 
las given in 



opera 

ified 

addit 

for p 

appl 

de, h 

The 

be c 

this 



nd on the 

as TC or 

ional mai 

rocessing 

y. If an 

owever, a 

amount o 

alculated 

section. 



Utility-Modifier 

TD with OC, 
n storage 
, and the numbers 
y other specifi- 
dditional storage 
f main storage 

from the formu- 

where 



R = length of input record 

W = length of output record 

L = storage requirement for field-select, 

reblock or list 
D = B or W/2, whichever is the smallest 



Note : The / (slash) above and in the fol- 
lowing formulas represents integer divi- 
sion, i.e., the remainder is dropped. 

When Tt is s peci fied as T F, TRF or TLF 

L = (10)a+L + /L \c+/L \P + /L \U+/L \h 

where L = length of blanking code and 
B return instruction 

(generated only once) 

L = length of move code generated 
M for one r,s,t 

L = length of pack code generated 
P for one r, (P,n,m), t 

L = length of unpack code generated 
U for one r, (U,n, m) , t 

L = length of hex code generated 
H for one r, (X,n), t 

a = number of field selections 
c = number of move-type field 

selections 
p = number of pack-type field 

selections 
u = number of unpack-type field 

selections 
h = number of hex-type field 

selections 



L = 6 [" 1 + (W + 254)/256l +2 



B 

L = 6 [~(s+255)/256] 

M L J 

For n+2 /2<m: 



L = 4 
P 



+ 6[7b + 254\/256+/d + 5\/7 + 1/D~| 

where B = m-(n+2)/2 and D = (n+2)/2 
P P 

For (n+2)/2>m: 



L = 6r(m + 5)/7 + 1/ml 



For (2n-1)<m: 



L = 4*6|7b + 254\/256+(n + 5}/7+1/n~| 



where B = m-(2n-1) 
U 

For (2n-1) >m: 



L = 6 
U 



[(y 5 ) /7tVD °] 



where D = (m+2)/2 
U 



L = 20+6 r(n + 5)/7 + 1/nl 

Whe n Tt is specified as T D with O X or TL 



with OX 

For TD with OX, L 
For TL with OX, L 



22+6 ([(W-20)/2 + 5 
22+6 [(D+5)/7+1/D 



n\ 



HEADER LINES (TAPE-TO-PRINTER UTILITY 
PROGRAM) 

76 bytes of main-storage are required for 
each header line. This storage requirement 
is also necessary in phase 3 (program 
execution phase) . 

The storage required during phase 2 of 
any utility program is calculated with the 
above formulas. The amount of storage 
available for the generation of these 
instructions is 722 bytes (600 bytes for 
Tape-to-Tape) in a machine with IK bytes of 
main storage, and 4818 bytes (4696 bytes 
for Tape-to-Tape) in a machine with 8K 
bytes of main storage. 

An additional consideration is that 
phase 1 generates and stores a ten-byte 
field for each field select. Header lines 
for the Tape-to-Printer program are also 
stored by phase 1. For 4K storage, the 
areas available for this purpose are as 
follows: 



Tape-to-Tape: 
Tape-to-Card: 
Tape-to-Printer: 
Card-to-Tape: 



310 bytes 

346 bytes 

248 bytes 

338 bytes 



For 8K storage, add 4096 to the above 
numbers. 

Figure 23 shows the I/O area available 
during phase 3. The numbers listed in the 
first three columns of Figure 23 assume the 

use of the Tape Copy (TC) option. The num- 
bers in the fourth column assume that tape 
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display (TD) with 
Tape-to-Printer a 
are assumed to be 
for all but the T 
bytes are include 
MVC instruction t 
input area to the 
instruction to re 
gram. Note that 
their equivalent) 
mulas given above 



character output (OC) for 
re used. Record lengths 

256 bytes or less. Thus, 
ape-to-Tape program/ eight 
d in the figures for an 
o move the data from the 

output area and a BCR 
turn to the main-line pro- 
these eight bytes (or 

are repeated in the for- 



To calculate the storage required during 
phase 3, all the above formulas can be 
used, with one exception; when field 
selection is specified, the expression for 
L becomes 



L = L - 

B 



L \C + 

M 



L \p + 
P; 



L \u + 



L \h 

H 



where all of the symbols retain their pre- 
vious meanings. 

As an example, consider a tape-to-card 
job with four field selects that require 
402 bytes of storage during phase 2. These 
402 bytes are within the 722-byte phase 2 
limit, so the phase 3 requirements can be 
calculated. The computation yields a 
requirement of 362 bytes. Eight of these 
bytes duplicate the assumed number of bytes 
used in calculating the numbers in Figure 
23, so the 354 bytes (362 less 8) must be 
subtracted from the number listed in the 
appropriate column of Figure 23. In other 
words, if field selection is used, another 
eight bytes have to be added to the numbers 
in Figure 23 before calculation. This last 
adjustment of 8 bytes would not be neces- 
sary if the Tape-to-Tape program were being 
used (see below, I/O Ar ea Assignment) • 



The remainder of this section deals with 
the core storage requirements of other 
Utility program options implemented during 
phase 3 of the Utility programs. 



TAPE LABEL PROCESSING 

If a multi-volume input file is being pro- 
cessed, label routines are in main storage. 
However, if a single-volume input file is 
being processed, label routines are not 
kept in main storage. 



If the inpu 
labels, a chec 
is sufficient 
and the label 
routines are i 
If not, the la 
main storage a 
printed to ind 
output file ca 



t file contains standard 
k is made as to whether there 
space for both the I/O area 
routines. If so, the label 
n main storage at all times. 
bel routines are not kept in 
nd a warning message is 
icate that a multi-volume 
nnot be created. 



The input-label ro 
than 1350 bytes of st 
label routine require 
bytes of storage. Wh 
put labeling are perf 
Utility) , the routine 
1775 bytes of storage 
requires 56 bytes of 
these are included in 
cessing figures. 



USER ROUTINES 



utine requires no more 
orage. The output- 
s no more than 1200 
en both input and out- 
ormed (Tape-to-Tape 
s require no more than 

Each TPLAB card 
main storage, but 
the multi-volume pro- 



If user routines are present, they are 
always assigned to a fixed starting loca- 
tion. This limits the available I/O area 
as reflected in Figure 23. 



1 ■ "" "'■ 

} Description 


i 
JTa 


. — T 

pe-to-TapeJT 
i 


■ - - - ■ ■ i 

ape-to-Card 


■ - — t - 

Card-to-Tape JTape- 


i 

-to-Printer | 
i 


14096 Bytes of Main Storage 
|No user routines and no multi- 
J volume processing 




i 
1203 1 


1089 


1093 | 


i 

1 

1 

727 | 


|User routines only* 


i 


285 | 


611 


815 | 


511 | 

4 


18192 Bytes of Main Storage 


i 


5299 | 


5185 


5189 | 


1 
1 


|No user routines and no multi- 
| volume processing 


! 

4823 \ 


| Multi-volume only 




3553 1 


3825 


4015 | 


3281 J 


| User routines only* 




4381 | 


4707 


4911 | 


I 
4607 | 


| User routines and multi-volume* 


_JL 


2678 | 

i 


3409 


3807 | 

j 


I 
3223 1 

a 


|*If the user's last address is 
| byte. 


an 


odd number. 


the availabl 


Le area is increased by one J 

1 



Figure 23. Maximum Utility I/O Areas (in bytes) Before Reduction 
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TAPE ERROR STATISTICS 

When the tape error statistics option is 
requested, the upper 280 bytes of main 
storage are used. 



I/O AREA ASSIGNMENT 

The entire available I/O area is allocated 
to the input block. The areas for the card 
images in the Tape-to-Card and Card-to-Tape 
programs are reserved within the programs. 
Likewise, the available I/O area is allo- 
cated to the tape input block and tape out- 
put block, respectively. If the TC option 
is selected for the Tape-to-Tape program, 
the input block and the output block occupy 
the same core storage locations. For the 
other options of the Tape-to-Tape program, 
space for both input and output blocks must 
be allocated from the available area. 



SORT/MERGE STORAGE REQUIREMENTS 

The Sort/Merge Program can process fixed- 
length or variable-length records. They 
can be either unblocked or blocked in fixed 
or variable-length blocks. The most effi- 
cient input file configuration is fixed- 
length records in optimum fixed-length 
blocks, and the least efficient is 
unblocked variable-length records. There 
are certain limits on record lengths, 
input/output block sizes, and file sizes, 
which the user must observe when using the 
Sort/Merge Program. 

Maximum record and block lengths, 
together with formulas for determining 
optimum block lengths, are given below. 
The symbols used are defined in Figure 24. 



small records (e.g. 20 bytes), he will not 
be able to achieve maximum input blocking. 
The small-record restriction applies 
because the Sort/Merge program requires two 
additional bytes per record during the 
internal sort processing. 

If the user cannot achieve maximum input 
blocking, he should determine his optimum 
blocking factor by performing the same cal- 
culation that the program performs (given 
below in the sections headed S ort B l ock 
L ength and Sort Input Block Length) . Note 
that this situation may also affect the 
output block size, which cannot exceed the 
internal sort block size. 

Minimum block length is 18 bytes. Maxi- 
mum block lengths are given in Figure 25. 



S ort Block Length 

The sort blocks are the physical records 
written by the internal sort program and 
merged in the external sort program. Most 
efficient use of the program can be 
obtained if the user specifies output block 
lengths that are equal to the optimum sort 
block lengths as calculated with the fol- 
lowing expressions: 



Fixed-length records: 

ST-PS2-0A2- (PS2 Options 



BL2 = 



L- 



K*L2 



■1 



L2 



Variable-length records: 
ST-PS2-UA2- (PS2 Op 



BL2 = 



r- 



tions) I 



DSER-SPECIFIED INPUT AND OUTPUT BLOCK 
LENGTHS 

The tables in this section give the maximum 
input and output block sizes which the user 
can specify, based on the following 
assumptions: 

1. 80-byte fixed-length records 

2. No control-field translation 

3. No user programming 

4. No label checking 

5. One control field 

6. No tape error statistics 

If any one of assumptions two through 
five is untrue or if the user has very 



Sort Inp ut Block Length 

The sort input block length for the sort 
program can be determined on the basis of 
the sort block size as obtained from the 
expressions given below. 

Minimum: 1 record or 18 bytes, whichever 

is greater 
Optimum and maximum: 

ST-PS1-UA1-BL2- (PS1 Options) 
BL1 = I U LI 



■L : 



(L1 + 2) 



-J 



For variable-length records, use L4 instead 
of L1. 
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Symbol | Explanation 



L J 

BL1 

BL2 

BL3 

K 

L1 

L2 

L3 

L4 

M 

PSx 
Options 

PS1 

PS2 

PS3 

ST 



UA1 
UA2 
UA3 



multiplied by (e.g. 2*3=6) 

rounded low (e.g. 0.7 =0) 

input block length, in bytes 

sort block length, in bytes 

output block length, in bytes 

number of work drives available for sorting 

number of bytes in a single input record 

number of bytes in a single record to be sorted 

number of bytes in a single output record 

minimum number of bytes in a variable-length record 

order of merge (number of input drives) 

total number of main-storage bytes required by the selected program options 
a given phase 

phase 1 size in bytes; for planning only, use 4200 for the program 

phase 2 size in bytes; for planning only, use 3800 for the program 

phase 3 size in bytes; for planning only, use 4800 for the program 

processor main-storage capacity in bytes: 

8,192 for* 8K; 16,384 for 16K; or whatever value is specified in the storage 

entry of the OPTION statement 

total size in bytes of phase 1 user-written routines 

total size in bytes of phase 2 user-written routines 

total size in bytes of phase 3 user-written routines 



for 



Figure 24. Symbol Table for Block Size Formulas 



Sort Output Blo ck .Length 

The output block length for the sort pro- 
gram can be determined from the expression 
given below. 

Minimum: 1 record or 18 bytes, whichever 
is greater 



Optimum and maximum: BL3 = 



LBL2 
L3 . 



*L3 



Merge-Only Input/Output Block Length 

The merge-only input/output block length 
must conform to the following conditional 
expression: 

ST>PS3+UA3+M*BL1 *BL3+ (PS3 Options) 



INPUT FILE SIZE 

The safe maximum input file size (MFS) for 
any sort job is the number of records that 
can be written on a single reel of magnetic 
tape at the given sort block size (BL2, 
above) . 

A number of variable parameters (machine 
size, record length, number of tape drives, 
etc.) can influence the MFS for a particu- 
lar job. For example, on a reel containing 
small blocks of records, more space will be 
taken up by interblock gaps than if the 
reel contained larger blocks, because there 
must always be an interblock gap between 
blocks of records. The amount of space 
taken up by interblock gaps is accordingly 
in direct relation to the number of blocks 
on the reel. 
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1 ■ -- - - ' — - - — ■ - 1 

| Number Maximum input Maximum outputj 
|of work block length block length | 
| drives (bytes) (bytes) J 


|Main 


Storage 


= 8192 B] 


ftes 




1 3 
! 4 
1 5 
1 6 




2400 
2800 
3000 
3100 




1400 | 

1000 J 

800 | 

700 J 


IMain 


Storage 


= 12,288 


Bytes 




J 3 
1 * 
1 5 
J 6 




4095 
4095 
4095 
4095 




2800 J 
2100 I 
1600 J 
1400 | 


I Main 


Storage 


= 16,384 


Bytes 




1 3 
I 4 
1 5 
! 6 
i 




4095 
4095 
4095 
4095 




4095 | 
3 100 | 
2500 J 
2000 | 


i 

| Main 
i 


Storage 


= 24,576 


bytes 




i — 
1 3 
1 4 
| 5 
] 6 




4 095 
4095 
4095 
4095 




4095 | 
4095 | 
4095 | 
3400 | 


| Main 


Storage 


= 32,768 


bytes 




1 3 

I 4 
1 5 
1 6 




4095 
4095 
4095 
4095 




4095 J 
4095 | 
4095 J 
4095 | 



• Figure 25. Maximum User-Specified I/O 

Block Lengths for Sort/Merge 



record length (EL) fields in variable 
length blocked and unblocked records. Each 
BL field requires four bytes and each RL 
field requires four bytes. In many cases, 
a sort can be carried out successfully even 
though the MFS value is exceeded; in this 
event a warning message is printed, but the 
run can be continued. 

The following formula can be used for 
calculating the MFS: 

28800 BL2 

MFS = * 

BL2+IBG L 
D 



where 

D = the tape density (bytes per 
inch) 

BL2 = optimum sort block size 

L = the L2 for fixed-length re- 
cords or the average record 
length for variable-length 
records 

IBG = the length of an interblock 
gap (.6 inches for a 9-track 
tape, .75 inches for a 7- 
track tape) 

28800 = the length, in inches, of a 
reel of tape 

Not e: This formula results in the minimum, 
or safe MFS. Actually, the MFS that can be 
handled by the sort program may exceed the 
result of this calculation. 

PROGRAM OPTIONS 



Another variable parameter that can 
influence the MFS is the frequency of 
occurence of block length (BL) fields and 



Figure 26 gives the storage required when 
the various options are specified by the 
user. 



Program Options 



PS1 I PS2 | PS3 
(bytes) | (bytes) j (bytes) 



+ 



Input label processing 
Output label processing 
Variable-length records 
Fixed-point control fields 
Decimal control fields 
Two or more control fields 
Tape error statistics 



750 ] 
I 

250 I 
80* I 

320** | 
0***| 

280 J 



1 

450 J 

170 | 

80* ] 

360** J 
0***| 

280 i 



50 | 

50 | 

200 | 

90* | 

600** | 

0*** | 

280 | 

1 



♦Add two bytes for each control field J 

**Add six bytes for each control field | 

***Add ten bytes for each control field after the first J 



Figure 26. Storage Requirements for PSx Options 
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The storage requirements are cumulative 
for all options selected. For example, the 
phase 1 storage requirements for a file of 
variable-length records with four fixed- 
point control fields on which output pro- 
cessing is to be performed will be calcu- 
lated as follows; 



Output label processing 

Variable-length records 250 

Fixed-point control fields 88 (80+8) 

Multiple control fields 30 (10x3) 



i 

I 

J Macro Instruction 

I 



| GET 

|PUT (1403) 

\ PUT (2203) 

J OPEN 

J CLOSE 

JCNTRL (page printing) 

JCNTRL (selective tape listing) 

JDSENG 



Storage 
Require- 
ments 



4 bytes 
4 bytes 
bytes 
bytes 
bytes 
bytes 
bytes 



4 bytes 



Total storage reguired 368 bytes 



Figure 28. Main-Storage Requirements (in 
bytes) for 1419/1259 Macro 
Instructions 



B SCA IOCS STORAGE REQUIREMENTS 



1419/1259 STORAGE REQUIREMENTS 

The basic 1419/12 59 IOCS main-storage 
requirements depend on the user-written 
specifications and are shown in Figures 27 
and 28. 



The main-storage reguirements for basic 
BSCA IOCS configurations, with no options 
and no error statistics (DTFBT entry 
ERRSTAT=NO) are given in Figure 29. 



Mode 



1 ■ - ■ " ' ■■ - - 

1 


■ — - ■'■ i 

Approximate J 


1 


Storage | 


IFeature 
i 


Requirements! 


| Basic 1419 IOCS with 1403 


1460 J 


| Basic 1419 IOCS with 2203 


| 1370 I 


IBasic 1259 IOCS with 1403 


1120 I 


I Basic 1259 IOCS with 2203 


1080 | 


I Each field tested 


8 ) 


IDSPLACE | 


6 I 


IBATCHNO (1419 only) 


16 J 


IPOKLITE (1419 only) 


I 172 | 


IUSERBLK 


12 | 


ICHTEST 


16 \ 


JCONTROL (selective tape 


12 | 


| listing) 




| CONTROL (page printing) 


138 | 


|ERREXIT-Main program 


290 J 


1 (specified in DTFBG) 





J Configuration | 

I , , 1 

|PTP | MPT |SH J 



+ 



■+- 



ITransmit (T) | 3010 | 3120 J 3160 | 

I Receive (R) I 3080J3200| 3320 \ 

ITransmit and Receive (TR) | 3310] 3450J 3520) 

| Tete-a-tete (TAT) | 3450 j 3660 | 3750 \ 



Figure 29. Main-Storage Requirements (in 

bytes) for BSCA IOCS Basic Con- 
figuration, with No Options and 
No Error statistics 



Main-storage reguirements for BSCA IOCS 
options are given in Figure 30. Unless 
otherwise indicated, these figures are to 
be added to the basic requirements of 
Figure 29. Main-storage reguirements for 
options not listed in Figure 30 are 
insignificant. 



Figure 27. Approximate Main-Storage 

Requirements (in bytes) for 
Basic 1419/1259 IOCS and 
Various Options 



All BSCA IOCS macro instructions take 
six bytes in main storage except OPEN, 
CLOSE* WAITB, and DSITB which take four 
bytes. 
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i—' - -™ - — - v" - ■■— - — — t - — t 

1 j| extra | J 
|DTFBT entry fl bytes j Remarks j 


jLGRAPH=YES f 70 J - - - | 


|TRANSP=YES | 100 | - - - | 


|HISPEED=BRST \ 230 | - - - | 


|ERRSTAT=YESi ] 130 | - - - { 


JITBMODE=YES2 J | Complete retransmission, ITB J 
|ITBRTMN=COMPL* I 150 J ] 


|ITBM0DE=YES2 j | Partial retransmission, ITB. | 
JITBRTMN=PARTL2 j 210 | Note LGRAPH mandatory J 
1LGRAPH=YES2 | | | 


J AUTCALL=YES3 j I Options as shown are for SW | 
JCALL-SIW+ | 330 j configuration. Options with | 
1ANSHER=RIW S | | different specifications take J 
| J | less storage. j 
I * * J 


Ji Or no ERRSTAT entry (i.e. default value) | 
12 Ada to H0DE=R, MODE=TR, or MODE=TAT | 
|3 Add for M0DE=TR or M0DE=TAT. | 
j For HODE=T or MODE=R the number of bytes is shown below. | 
J* For MODE=T — 398 bytes. J 
J s For MODE=R — 156 bytes. | 



Figure 30. Additional Main Storage Needed for BSCA IOCS Options 
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EXTERNAL STO RAGE REQUIREMENT S 



This section lists the number of records or 
blocks required to store each library com- 
ponent on the system tape. The size, in 
bytes, of each component is also listed. 

CORE-IMAGE LIBRARY STORAGE REQUIREMENTS 

Figure 31 lists the sizes of the individual 
phases or programs in the core-image 
library. It also lists the number of re- 
cords forming each program or phase, since 
some of the programs are too large for a 
single record. 



*" 


i ■— ■■ 


■i 


r — — * 


| Phase 


| Length 


J No. Of 


| Program Name | 


| Name 


| (bytes; 


J Records 


1 \ 
i i 


)SYSEOJ 
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•Figure 31. Length of Phases and Number of •Figure 31. Length of Phases and Number of 
Records, Part 1 of 5 Records, Part 2 of 5 
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•Figure 31. Length of Phases and Number of 
Records, Part 3 of 5 



• Figure 31. Length of Phases and Number of 
Records, Part 4 of 5 
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• Figure 31. Length of Phases and Number of 
Records, Part 5 of 5 



MACRO LIBRA RY ST ORAGE REQU IREMENTS 

The macro library is divided into priority 
sections and macros are assigned to these 
sections in accordance with the frequency 
of their use. A macro that is needed rela- 
tively seldom will accordingly be assigned 
to a lower priority section (3 or 4) than 
one that is more frequently used. IBM- 
supplied macros are in priority sections 1 
to 4, user macros can go into any of the 
four priority sections. 

Figure 32 lists the IBM macros in the 
macro library and the number of blocks for 
each one by priority section. A block, in 
turn, is made up of 272 bytes. 
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Figure 32. Number of Blocks per IBM-Supplied Macro Instruction 
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TIME REQ UIREMENTS 



This section lists the time requirements of 
IBH-supplied programs as an aid for esti- 
mating total machine-time requirements. 
Whenever significant differences in time 
requirements exist between Submodel 2 and 
Submodel 5, both times are shown. 



JOB CO NTROL TIME REQUIREMEN TS 

The time required for the execution of the 
Job Control program normally does not 
exceed 30 seconds. If the FILES function 
is used, the additional time required 
depends on the number of files and records 
skipped. The time required to fetch a job 
depends on the position of the tape when 
the command is given and on the number of 
records that have to be read before the 
requested phase is found. For details and 
methods of calculation, see the sections 
headed Core Imag e _ Librar y Storage Require- 
ments and Cor e Image Lib rary Tim e 
Requirements. 



IOCS TIME REQUIREMENTS 

Executi on of IOCS Routines for T ape Files 

The time requirements of some of the GET 
and PUT routines can be calculated by means 
of the formulas given in this section. 

If W0RK=YES is specified in the file 
definition statements, the values calcu- 
lated here must be increased by the amount 
of the record move time. The time require- 
ments for the Move instruction can be found 
in the SRL publication: IBM System/36 
Model 20 , Functional Characteristics, Form 
A 2 6- 5847. 

For building a file, the time require- 
ment is that of the total number of PUTs 
(T ) . For retrieving, the time requirement 
is that of the total number of GETs issued 
{Tg) . The time requirements for label pro- 
cessing and the user's processing must be 
added. The total time reguirement (T) is 
as follows: 



T ==T + | g ( + N * X 
1 { T 
/ P 

where: 

T = total time required for one file 



9 = 



time for execution of OPEN and 
CLOSE macro instructions (i.e., 
label processing and initiali- 
zation) = 10 sec. 

B * (T + P * I N * P ]) 
io q rec r 



N = the number of records 
B = the number of blocks to be handled 
N 



N 
rec 

N = the number of records per block 
rec 

T = the I/O time 
io 

531 * m 

= T + * (RECSIZE * N + A) 

ss BPI rec 

T = the basic time for one tape 
ss request 

= PIOCS + START . 

PIOCS = time required for physical I/O 
routines 
= 11.7 msec, for Subm.2) with no 
or 5.2 msec, for Subm.5) tape error 

statistics 
= 14.0 msec, for Subm.2) with tape 
or 6.2 msec, for Subm.5) error 

statistics 

START = 40 msec, for 7-track tape 

= 32 msec, for 9-track tape 

RECSIZE= the number of bytes per record 

BPI = the number of bytes per inch of 
the tape used 

= 1600 or 800 for 9-track tape 

= 800, 556, or 200 for 7-track tape 

M = the mode of data conversion 



1 53 is the speed of the tape in msec. per 
inch; it is equivalent to 18.75 inch per 
sec. 
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= 1.0 for data converter off (i.e., 
all 9-track tapes) 

= 1.33 for data converter on 

A = 82 for 1600 bpi tape only 

= for all tape densities except 
1600 bpi 

P = I/O processing time per record 
r see Figure 33 for values of P 

r 

P = additional I/O processing per 
q block 

see Figure 34 for values of P 

g 

X = user processing time per record. 

Note: When the read/compute, 
write/compute overlap feature of 
the Submodel 5 is in use, the user 
processing time may be overlapped 
to some extent by tape reading or 
writing. 

Note: Additional user's processing time 
per program (e.g. initialization) is 
neglected. 
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• Figure 33. Values of I/O Processing Time 
per Hecord (P r ) for Use in the 
Tape Processing Time Formula 



Values of P (msec.) 

g 
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PUTJFIXUNB 
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• Figure 34. Values of I/O Processing Time 
per Block |P g ) for Use in the 
Tape Processing Time Formula 



EXAMPLE: Retrieve a file of 1000 records 
(FIXUNB, 1 I/O area) . 



Assumptions: 



= 1000 
= 1 



rec 
RECSIZE = 500 
X 
Tape 



=12 msec. 

= 9-track , phase-encoded, 

1600 bpi,, no tape error stats. 



Submodel = 2 



Solut ion: 

53 * 1 
T = 11.7 + 32 + * (500 * 1 * 82) 



xo 



1600 



= 63.0 msec. 



T = 1000 * [63.0 f + (1 * 1.6) ] 

g 

= 64.6 sec. 

T =T+T+N*X 

1 g 

= 10 + 64.6 + 12 
Time = 86.6 sec. 
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Execu t i on of IOCS Routines for Card/Printer 
File s 

Figures 35 and 36 show the approximate 
average times (in milliseconds) required 
for the execution of IOCS features and of 
macro instructions for card/printer files 
for Submodels 2 and 5. 
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•Figure 35. Approximate Average Times (in 
ras) Required by the IOCS Fea- 
tures for Card/Printer Files 



BASIC MONITOR MACR O TIHE REQU IREMENTS 

The time requirements for the routines 
generated by monitor macros are as follows: 
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The FETCH time shown in the above table 
must be increased by the amount of time the 
monitor needs to start the I/O device, plus 
the actual I/O time needed to locate and 
read the records in question. The latter 
time requirement is dependent on the loca- 
tion of the record to be fetched with 
respect to the last record read. If the 
direction of reading must be reversed to 
fetch the record, 0.41 sec must be added to 
the FETCH time requirement listed in the 
table. For calculation of the search and 
read time requirements, refer to the formu- 
las given in section Core Im a ge Library 
T ime Regnirements and the values listed in 
the section headed Core Ima g e Library 
Storage Requirements . 
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Device 



I 



File type | 



J operation 



GET Time 
Required (ms) 
-r 



Subm.2 



Subm. 5 



POT Time 
Required (ms) 



Subm. 2 



Subm. 5 



1403 Printer 



simple »| standard 
| carriage 



12 



3.6 



2203 Printer 



simple 



j| standard 
| carriage 



16 



4.8 



|| dual feed 
I carriage 



152 



4.52 



2501 Card Reader 
Models A1 and A2 



simple || nonoverlap 



9* 



2.7* 



2501 Card Reader 
Model A1 



simple 1 overlap 



+ 



10 



3.0 



2501 Card Reader 
Model A2 



simple 



overlap 



12 



3.6 



+ 



2520 Card Punch 



| nonoverlap 
simple j- 



10** 



3.0** 



J overlap 



11 



3.3 



1442 Card Punch, Model 5 



J nonoverlap 

simple | 



8** 



2.4** 



overlap 



2.7 



simple It 



| nonoverlap 



12* 



3.6* 



14** 



4.2** 



2520 Card Read - . unch 



| overlap 



13 



3.9 



15 



4.5 



combined Jr 



| nonoverlap 



15* 



4.5* 



20**i3 



6.1**13 



overlap 



18 



5.5 



24i 



7.31 



j nonoverlap 
I 



18* 



5. 5* 



18 
plus punch 



5.5 
feed time 



2560 Multi Function 
Card Machine 



simple |~ 



| overlap 
-I 



20 



6. 1 



20 



6.1 



| nonoverlap 
combined ) — J- 



19* 



5.8* 



J overlap \ 



20 



6.1 



28***i3| 8.5***13 



28i 



I 8.51 
j 



* Plus read time ** plus punch time *** plus read and punch times 

ipUT macros for combined files contain a punch command and a read command 

2 Assumes alternate lower and upper carriage print operations 

3 If a GET follows a PUT for a combined file in nonoverlap mode, the two macros require 
28 ms plus punch time for 2520, and 35 ms plus punch and read time for 2560 on the 
Submodel 2. On the Submodel 5, the times are 8.5 ms plus punch time for the 2520, 
and 10.5 ms plus punch and read times for the 2560 r 



• Figure 36. Approximate Average Times Required by the GET and PUT Macro- Instructions for 
Card/Printer Files 
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REPORT PROGRAM G ENERATOR TIME RE QUIREMENTS 

The time requirements for the compilation 
of the Tape Report Program Generator (RPG) 
on a Submodel 2 include the time needed to 
read in and compile a source program at the 
rate of about 50 statements per minute, 
plus 0.5 minute to read the compiler 
phases. A 150-statement source program, 
accordingly, takes about 3.5 minutes to 
compile. The time required for compilation 
on a Submodel 5 is 20% less than that for 
the Submodel 2. 

Not included in these figures is the 
time required by the control programs prior 
to the actual RPG compilation. For details 
and the formulas for calculating these time 
requirements see the sections headed Job 
Cont rol Time Req u irements, Core Imag e 
Library T i me Requirement s, and Core Imag e 
Library Storage R equirements . 

Another element not included in the 
above figures is the time required for 
punching out of the object program. The 
time required for the execution of the 
object program depends on the type and size 
of program, the I/O functions performed, 
and other factors.. I/O functions are over- 
lapped wherever possible. 



UTILITY TIME REQUIREMENTS 

The time requirements of the utility pro- 
grams depend on the time requirements of 
the input/output units used and the block 
size of the records on tape. Figure 37 
lists the minimum block sizes that allow 
the card units or printer to run with the 
indicated speed. 



I/O Unit 



Card- to-Tape 



IBM 2560 Multi-Function 
Card Machine 

IBM 2520 Card Read-Punch 

IBM 2501 Card Reader 
Model A1 

IBM 2501 Card Reader 
Model A2 

Tape-to-Card 

IBM 2560 Multi-Function 
Card Machine 

IBM 2520 Card Read-Punch 
Model A1 

IBM 2520 Card Punch 
Model A2 

IBM 2520 Card Punch 
Model A3 

IBM 1442 Card Punch 

Ta pe-to-Pr inter 

IBM 2203 Printer 
(63-char. set) 

IBM 1403 Printer 
{48-char. set) 

IBM 1403-N1 Printer 
(48-char. set) 

Tape-to-Tape 

Input/Out put- limited 



Block 

Size 

(Bytes) 



t 1 

| S peed 

I Ccpni) 

I 

H 



320 
480 

400 

400 

1520 
500 

480 

480 
240 

240 

1200 

480 



1 
I 
1 

| 500 

1 

1 500 

3 

I 

I 600 

I 
I 
11000 

I 

\ 

1 

1 

1 91 

I 

I 

J 480 

I 
I 
| 500 

i 

| 300 



91 



I (lpn>L 



I 

I. 
I 
J 

| 300 

J 

I 

| 600 

I 
1 
| 950 

\ 



SORT/MERGE T IME R EQUIREMENT S 

The Appendix lists execution times for the 
Sort/Merge program for Submodels 2 and 5 of 
the Model 20. Figures 46-69 refer to Sub- 
model 2, the remaining figures refer to the 
Submodel 5. More than 7000 sorting appli- 
cations are covered for each submodel. 

The tables can also be used for estimat- 
ing execution times for other sorting app- 
lications. The times shown are total 
execution times, but they do not include 
the time requirements for control program 
execution, initial rewinding of the tapes, 
rewinding of the final output tape, or 
collection of tape error statistics. 



Figure 37. Relation of Block Sizes to 
Speed for Utility Programs 

The times shown are for fixed-length re- 
cord sorts in fixed-length blocks. Time 
requirements for variable-length record 
sorts can best be estimated from the table 
values by using the average length as the 
data record length. 

The times shown reflect the following 
assumptions: 

(1) The logical records in the input data 
set are in random order. For an other- 
wise identical input data set in better 
than random order, the actual sorting 
time may be less than that shown. If 
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the input data is in less than random 
order (that is, has some degree of 
sequencing inversely related to the 
desired output sequencing) , the actual 
sorting time may be greater than that 
shown. 



(2) Logical records are ordered into 
ascending or descending sequence on the 
basis of a single, 10-byte character 
control field. Sorting time require- 
ments may exceed those shown in the 
table if 

(a) a longer control field is used 

(b) a fixed-point, packed-decimal or 
zoned-decimal field is used 

(c) multiple control fields are used 

(3) No user routines have been added to the 
program. For sorting applications that 
require user routines to be executed, 
the user-routine time requirements 
should be added to the times shown. 
Note that the existence of user rou- 
tines subtracts from the available I/O 
area and may affect the sort block 
size, which will, in turn, affect the 
sort time requirements for large files. 

(4) Input/output operations are error-free, 
no checkpoints are taken. 

(5) The input/output block sizes were de- 
termined by using the equations pre- 
sented in the section headed Sort/Merge 
Storage Requirements . 

(6) No Sort/Merge program options (see 
Figure 26) are reflected in the time 
requirements given in Figures 46 to 57 
and 70 to 81. None of the program 
options has a significant effect on the 
processing time required for the Sort/ 
Merge program itself. The label pro- 
cessing options, however, can have a 
significant effect on the available I/O 
area and thus restrict the block size 
for large files. This will increase 
the number of levels required in phase 
2. The tables in Figures 58 to 69 and 
82 to 93 illustrate the effect of label 
processing. These time requirement 
estimates are again based on assump- 
tions 1 to 5 above, but include the 
label-processing options. 

The tables are arranged according to the 
following hierarchy: 

C) Submodel Used: Time requirements for 
Submodel 2 appear in the first 24 
tables, and for Submodel 5 in the fol- 
lowing 24. 



(2) Tape u nits use d: Time requirements are 
shown for 9-track tapes and 7-track 
tapes, both for 800-bpi (15 KB/sec) and 
1600 bpi (30 KB/sec) . 

(3) Number of w ork-ta pes : Time require- 
ments shown are for 3, 4, 5, and 6 
work-tapes. 

(**) M ain storage used : Time requirements 
are shown for 8K, 12K, and 16K for the 
Submodel 2; and 8K, 12K, 16K, 24K, and 
32K for the Submodel 5. 

(5) Re cord length : Time requirements are 
shown for logical record lengths of 20, 
50, 80, 100, 200, and 400 bytes. 

(6) File size: Time requirements for up to 
22 file sizes <in thousands of records) 
are given in each case. In some cases, 
certain file sizes may exceed the maxi- 
mum possible file size. No time is 
charted if sort capacity has been 
exceeded. 



The time requirements a 
nearest minute. If the es 
requirement is less than o 
charted time is one minute 
requirements do not includ 
or the time required to lo 
For the card-resident prog 
about 3.5 additional minut 
grams are loaded from a 25 
Reader, a 2520 Card Read P 
Multifunction Card Machine 
minutes if the programs ar 
2501 Model A2 Card Reader. 



re rounded to the 
timated time 
ne minute, the 

These time 
e system overhead 
ad the program, 
ram this requires 
es if the pro- 
01 Model A1 Card 
unch or a 2560 

and 2 additional 
e loaded from a 



For the time required by the tape- 
resident control programs, see the section 
headed Job Control Time R equir ements Core 
Image Library Time Requirements, and 
Core Image Libra ry Storage Requi rements . 



ASSEMBLER TIME REQUIREMENTS 



This section gives the time requirements of 
the Assembler, assuming that the source 
code has the following composition: 

1. 10% of all statements contain literals 
10% of all statements are declaratives 
50% of the source statements contain 

comments, and that 

the average operand field contains four 
terms. 

2. The program library consists of all 
IBM-supplied programs. 

The macro library consists of the IBM- 
supplied IOCS and Basic Monitor macros. 
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Figure 38. Variable Values for Insertion 

in the Formula to Determine the 
Assembly Time 

The time required for assembly with a 
Submodel 2 can be computed by inserting the 
applicable values from Figure 38 in the 
following formula: 



Time = a + 
(min) 



No. of source cards 



No. of all generated statements 



a * 
3 



No. of DTF's 



wh 


ere x 


is < 


3eter 


nu 


mber of s 


pmbol 


th 


ere xs a remax 


N 


= 180 


for 


8 


K 




450 


for 


12 


K 




720 


for 


16 


K 




1200 


for 


24 


K 




1700 


for 


32 


K 



(x-1) (total No. of lines) 



mined by dividing the total 
s by N and adding one if 
nder. 



Note : For Submodel 5 time requirements, 
multiply the Submodel 2 time by 0.8 

E xamples 

The assembly of a source program with 1000 
source statements and 250 symbols requires: 



1000 



1000 



a + 




9 minutes for the Sub- 
model 2, or 
7.2 minu tes for the 
Submodel 5. 



(1000 cpm, 1100 1pm, double-density tapes) 

To assemble a source program fitting 
into 8K with IOCS instructions supporting a 
printer file, a combined file (on 2520 Card 
Bead Punch) and four tape files using I/O 
areas totalling 2000 bytes requires: 

750 1250 (3-1) 2000 

a 9- + + a *7 + 

a a 3 a 

1 2 4 

*** 28.5 mi n for the Submodel 2, or 
22.8 min for the Submodel 5. 

(1000 cpm, 1100 1pm, double-density tapes) 



MACRO LIBRARY TIME REQUIREMENTS 

The Macro Library is divided into priority 
sections and macro instructions are 
assigned to these sections in accordance 
with the frequency of their use. A macro 
instruction that is needed relatively sel- 
dom is accordingly assigned to priority 
section 3 or 4, and a frequently used macro 
goes into section 1 or 2. IBM-supplied 
macros are in priority sections 1 to 4, 
user macros can go into any of the four 
priority sections. 



The time required 
instruction, then, de 
i.e. on its location 
the library, a macro 
several blocks of 272 
access time for a spe 
tion is the time requ 
number of blocks inte 
location of the head 
starts and the locati 
instruction. Thus th 
number of intervening 
time for each block. 
272-byte block is 50 
or 56 ms with 800-bpi 



to access a macro 
pends on its priority, 

in the library. In 
instruction can occupy 

bytes each. The 
cific macro instruc- 
ired to read over the 
rvening between the 
at the time the search 
on of the needed macro 
e access time is the 

blocks times the read 

The read time per 
ms with 1600-bpi tape 

tape. 
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If the direction of reading must be 
reversed to fetch a macro, 0.41 sec is 
added to the access time. 



The number of 272-byte blocks taken up 
by each IBM-supplied macro instruction in 
the Macro Library is listed in the section 
headed Ma cro Library Core Storage 
Requirement s. 



CORE-IMAG E LIBRARY T IME REQUIREMENTS 

The following formula provides the time 
required by the Basic Monitor to retrieve 
(FETCH) or skip individual programs 
(phases) in the Core-Image Library: 

T = 0.182n for 800-bpi tape 

T = 0.126n for 1600-bpi tape 

where T is the time in seconds and n is the 
number of records. 



To find the values for n, refer to the 
section headed Core-Image Library Storage 
Re quiremen ts. 



If the direction of reading must be 
reversed to fetch a record, add 0„ 41 sec to 
the time requirements obtained by means of 
the above formulas. 



SERVICE PROGRAM TIME REQUIREMENTS 

MACRO MAINTENANCE TIME REQUIREMENTS 

The Macro Maintenance (MMAINT) program 
keeps the Macro Library up to date by cata- 
loguing and deleting macro definitions. 

The formula below gives the time 
requirements of an MMAINT run with the 
assumption that a system tape as delivered 
by IBM with all IBM-supplied programs and 
macros is used: 

Average MMAINT No. of statements 

time (min) = a + * a 

a 2 

1 

The value of a is 4.5 for 2415-2 tape. 


The value of a is 4.0 for 2415-5 tape. 


The value of a is shown in Figure 39. 
1 

The value of a is as follows: 
2 
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Figure 39. Values of a for Calculation of MMAINT Time 

1 
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CORE-IMAGE MAINTENANCE TIME REQUIREMENTS 

The time requirements for the Core-Image 
Maintenance (CMAINT) routiae depend on the 
number of phases to be cataloged and 
replaced and on the size of the system tape 
to be updated. 

The examples below give representative 
time requirements for replacing CMAINT by 
CMAINT in the following system config- 
uration, using both Submodels 2 arid 5: 

SYSDR, SYSIPT: 2501 Card Reader, reading 
at 600 cpm 

SYSRES, SYSOPT, SYS000: 9-track tape units 

E xampl es: 



1 1 1 1 

Submodel 1 Submodel] Submodel 
5 I 2 J 2 



I 

| (a) CMAINT on 
| complete 
| system tape 

I 

I (b) CMAINT on 
1 system tape 
J without macros 



+ 



+ 



1600 bpi|1600 bpiJ80Q bpi 



+ 



+ 



4 min 40 J 5 min 10 J 6 min 20 
secj sec] sec 
I i 
I I 
3 min 10 J 3 min 20 J 4 min 
sec J sec | 
1 1 



Average CSERV Time = 
(sec) 



+a *No.of control statements 

1 
+a *No.of thousands of bytes 

2 



It is assumed, that the output of most 
phases is requested in alphabetical order, 
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LINKAGE EDITOR TIME REQUIREMENTS 

The Linkage Editor resolves all linkages 
between separately compiled modules and 
relocates program phases to load at speci- 
fied main-storage locations. 

The average time requirement for a 
LNKEDT (Linkage Editor) run is 20 seconds 
for both Submodels 2 and 5 with 1600 bpi 
tape and 24 seconds for the Submodel 2 with 
800 bpi tape. This includes the time 
required for printing a storage map as well 
as the SEEK time on the systems tape. Each 
LNKEDT card requires 350 additional milli- 
seconds. This is assuming that a 2501 Card 
Reader, reading at 600 cards per minute, 
and a 2520 Card Punch, punching at 500 
cards per minute, are used. 



CORE-IMAGE SERVICE TIME REQUIREMENTS 

The time requirements for the Core-Image 
Service program (CSERV) depend on the num- 
ber and length of phases to be punched or 
printed. 

The time required can be computed by 
inserting the applicable values from Figure 
40 in the following formula: 



• Figure 40. Variable Values for Insertion 

in the Formula to Determine the 
CSERV Time 



MACHO SERVICE TIME REQUIREMENTS 

The time requirements for the Macro Library 
Service Program (MSESV) depend on the num- 
ber and length of the macro definitions to 
be punched and/or printed. 

The time required can be computed by 
inserting the applicable value from Figure 
4 1 in the following formula: 

Average MSERV Time = 
(sec) 



+a *No. of control statements 

1 
»N o.of s tatements output 
a 
2 

It is assumed that the output of most macro 
definitions is requested in order of 
priority and for each priority in alphabet- 
ical order. 
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•Figure 41. Variable Values for Insertion 

in the Formula to Determine the 
MSERV Time 



1419/1259 IOCS TIHE REQUIREMENTS 

Stacker-Selec t Time Requirements 

The available stacker-select time for 6- 
inch documents using the IOCS options is 
shown in Figure 42. 

For each field error that occurs, the 
available stacker-select time is decreased 
by 0.2 milliseconds. Other types of error 
which decrease the available stacker-select 
time are: 

• Auto-Select....... 0.3 msec 

* Transmission Error 0.3 msec 

Th roughput Characteristics 

Figure 43 shows approximate throughput 
characteristics of the IOCS for 6-inch 
documents for IBH 1403 and 2203 printers. 
These values are true only if no card and/ 
or tape and/or disk files are processed in 
addition to the reader-sorter and printer 
files. All card, tape, and disk I/O 
requests disengage the 1259 or 1419 and 



I OPTION 



CONFIGURATION 



1419 
with 1403 



1419 
with 2203 



I 1259 
I selector- 
j pocket 
_| 



12 59 

selector- 
pocket 1 to R 



BATCHNO 



10.46 



10.46 



I 

-i 



BLKSIZE 

1403,48 chars 
1403, numeric 
2203 



10.9934 
10.9895 



I 

| 18.4934 

| 18.4895 

11.0-(0.045F) J 18.5 



-I 

I 18.05 
I 



31.5-(0.0066F) 
31.5-(0.0105F) 
31.5 



CHTEST (1403 
page printing 
only) 



10.55 



H 

\ 18.29 
_j 



31.05 



DSPLACE 



10.79 



10.79 



31.29 



Each document 
field selected, 
exceeding two 



10.885 



10.885 



\ 

| 18.385 
_| 



31.385 



Each tape rewind 
or not-ready to 
ready interrupt 
(after rewind 
and unload) 



10.26 



10.26 



I 17.76 
-j 



30.76 



BATCHNO feature, 
to update the 
batch number 



10.5 



10.5 



1 
1 

1 18.0 



31.0 



F = the number of characters specified in the printer-file BLKSIZE entry 



Figure 42. Available Stacker-Select Time (in ms. ) for 6-inch Documents with the 
1419/1259 
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T 1 1 

| Documents J Process Time Per Document, 
I per | Including User Stacker- 
JHinute J Select Time (in msec) 

1 



Printer 



Blocking 
Factor 



1419 and 1403 Models 2 and 7 



Two items per lineJ1200 



18 



1419 and 1403 Model N1 with 
UCS** (PCS AN or HN train) 



One item per line |1400 ] 
1 h 



Two items per linej 1520*/1600 J 



4- 



16 



15 



1419 and 2203 (13-character 
type-bar) 



Two items per lineJ1140* 



4- 



14 



1259 and 1403 or 2203 
(13-character type-bar) 



One item per line |600 

I 

1 



50 



*On a 1419 with 51-column sort feature. 
**The values indicated are attained only if 14 of the 15 characters that the 1419 can 
recognize are associated with the 14 printable characters that are presented on the 
print train 8 times, while the 15th character is associated with a blank. 



Figure 43. Printer Throughput Characteristics for 6-inch Documents 



thus reduce throughput on these machines. 
The exact value of throughput reduction 
depends on the frequency of the card/tape 
disk I/O requests. 



Time Re quirem ents for Macro Instructions 

The time requirements for macro instruc- 
tions associated with the 1419/1259 IOCS 
are shown in Figure 44. 



BSCA IOCS TIME REQUIREMENTS 



Figure 45 shows the times required for 
execution of BSCA IOCS macro instructions. 
The times given are for normal outcomes; 
where more than one outcome is possible, 
the most common has been used for the 
calculation. 



| Macro Instruction 
\ 



h 

J GET 

]PUT (1403) 

|PUT (2203) 

] OPEN 

j CLOSE 

ICNTRL (page printing) 

|CNTRL (selective tape 

| listing) 

IDSENG 



T -, 

J Average Pro- 
cessing Time 
| Required 
| (in msec) 



3 



I 



3.7-t 


.032R 


3. 


8 


4. 





9*B + . 


016BR 


1. 


4 


2. 


1 


1. 


1 


1. 


1 



I- 

| These time reguirements d 
1 the I/O operation time re 
|R=Number of bytes in a re 
J record 

|B=Number of reader-sorter 
| input buffer (IOAREA1) 



o not include 

quirements. 

ader-sorter 

records in the 



Times for error recovery procedures, 
data transmission, and line turnabouts are 
not included. 



Figure 44. 1419/1259 IOCS Macro Instruc- 
tion Time Requirements 



46 System/360 Model 20 TPS Performance Estimates 



, .._. .,„ — . .. — , — _... _ 1 

| Macro 


r — ■ i 

Time (ms) | 

i 


1 Control Macros 


] 


| OPEN 


5.929 J 


1 CLOSE 


5.462 J 


JWAITB 


5.867 | 


1ENITB 


5.688 J 


JDSITB 


5.401 J 


ITransmission Initialization Macros 




1 WRITE Initial 


50.315 J 


| WRITE Initial Transparent 


51.220 J 


JREAD Initial 


| 45.893 J 


|READ Initial Inquiry 


24.076 | 


| WRITE Connect (no ID-exchange) 


36.913 J 


IREAD Connect (no ID-exchange) 


44.580 J 


ITransmission Macros 




| WRITE Continue 


30.793 J 


J WRITE Continue Transparent 


31.696 | 


JREAD Continue 


24.997 J 


|READ Continue with Leading Graphics 


28.121 | 


IREAD Repeat 


25.003 | 


JREAD Repeat with Leading Graphics 


27.356 J 


ITransmission Endinq and Utility Macros 




J WRITE Disconnect 


17.127 J 


| WRITE Negative Acknowledgement 


27.672 J 


J WRITE End of Transmission 


27.672 | 


J WRITE Stop ACK (SAK) 


4 2.962 J 


j WRITE Reverse Interrupt (RVI) 


| 35.118 | 


J WRITE Inquiry 


I 27.672 | 


JREAD Inquiry 


24.076 J 



Figure 45. Time Required for Execution of BSCA IOCS 
Macro Instructions 



Time Requirements 47 
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Figure 46. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 7-Track Tapes. 3 Work Tapes. No Labels. (Submodel 2) 
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Figure 47. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 9-Track Tapes. 3 Work Tapes. No Labels. (Submodel 2) 



48 System/360 Model 20 TPS Performance Estimates 
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Figure 48. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Bate: 30 KB/sec 9-Track Tapes. 3 Work Tapes. No Labels. (Submodel 2) 
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Figure 49. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 7-Track Tapes. 4 Work Tapes. No Labels. (Submodel 2) 
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Figure 50. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 9-Track Tapes. 4 Work Tapes. No Labels. (Submodel 2) 
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Figure 51. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 30 KB/sec 9-Track Tapes. 4 Mork Tapes. No Labels. ([Submodel 2) 
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Figure 52. Time Requirements (in minutes) for Sort/Herge Program. Data Transmission 
Rate: 15 KB/sec 7-Track Tapes. 5 Work Tapes. No Labels. {Submodel 2| 
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Figure 53. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Sate: 15 KB/sec 9-Track Tapes. 5 Work Tapes. No Labels. (Submodel 2) 
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Figure 55. Time Reguirements (in minutes) for Sort/Herge Program. Data Transmission 
Rate: 15 KB/sec 7-Track Tapes. 6 Work Tapes. No Labels. (Submodel 2) 
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Figure 56. Time Requirements (in minutes) for Sort/Herge Program. Data Transmission 
Rate: 15 KB/sec 9-Track Tapes. 6 lork Tapes. No Labels. (Submodel 2) 
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Figure 57. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 30 KB/sec 9-Track Tapes. 6 Work Tapes. No Labels. (Submodel 2) 
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Figure 58, Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 7-Track Tapes. 3 Work Tapes. With Labels. (Submodel 2) 
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Figure 59. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 9-Track Tapes. 3 Work Tapes. With Labels. (Submodel 2) 
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Figure 60. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 30 KB/sec 9-Track Tapes. 3 Work Tapes. With Labels. (Submodel 2) 
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Figure 61. Time Requirements (in minutes) for Sort/Merge Program. Data Traasmission 
Rate: 15 KB/sec 7-Track Tapes. 4 Work Tapes. With Labels. (Submodel 2} 
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Figure 62. Time Requirements (in minutes) for Sort/Herge Program. Data Transmission 
Rate: 15 KB/sec 9-Track Tapes. 4 Bork Tapes. With Labels. (Submodel 2} 
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Figure 63. Time Requirements (in minutes) for Sort/Herge Program. Data Transmission 
Rate: 30 KB/sec 9-Track Tapes. 4 Work Tapes. Hith Labels. (Submodel 2) 
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Figure 64. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 7-Track Tapes. 5 Work Tapes. With Labels. (Submodel 2) 
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Figure 65. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 9-Track Tapes. 5 Work Tapes. With Labels. (Submodel 2) 
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Figure 67. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 7-Track Tapes. 6 Work Tapes. With Labels. (Submodel 2} 
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Figure 69. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 30 KB/sec 9-Track Tapes. 6 Work Tapes. Hith Labels. (Submodel 2) 
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•Figure 70. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 7-Track Tapes. 3 Boric Tapes. No Labels. (Submodel 5) 
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102 


151 


190 


378 





70 


114 


168 


206 


408 





75 


123 


182 


222 


449 





81 


132 


196 


238 


485 





86 


142 


210 


253 


519 





91 


151 


224 


268 


552 





97 


159 


236 


294 


586 





104 


168 


249 


312 


619 






•Figure 71. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 9-Track Tapes. 3 Work Tapes. No Labels. {Submodel 5) 
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FILE 
SIZE 
(REC- 
ORDS) 



8K STORAGE 



RECORD SIZE ( BYTES) 
50 80 100 200 400 



12K STORAGE 



RECORD SIZE (BYTES) 
20 50 80 100 200 4-00 



16K STORAGE 



RECORD SIZE (BYTES) 
50 80 100 200 400 



1000 
2000 
5000 
10000 
15000 
20000 
25000 
30000 
35000 
40000 
45000 
50000 
55 00 
60000 
C5000 
70000 
7500 
80000 
85000 
90000 
95000 
1 00000 



1 


1 


1 


2 


3 


8 


1 


2 


3 


4 


8 


18 


3 


6 


9 


11 


23 


52 


7 


13 


20 


25 


51 


115 


1 1 


21 


32 


38 


80 


177 


15 


29 


44 


54 


111 


248 


19 


37 


56 


70 


143 


312 


24 


46 


70 


86 


172 


390 


29 


54 


83 


102 


208 


459 


33 


63 


96 


119 


241 


526 


38 


71 


10 8 


136 


273 


611 


43 


81 


124 


153 


303 


685 


48 


90 


138 


169 


345 


758 


52 


99 


151 


185 


379 


830 


57 


1 08 


165 


2 05 


413 





63 


1 17 


178 


223 


447 





68 


125 


191 


241 


479 





73 


138 


209 


259 


512 





78 


147 


224 


276 


558 





83 


157 


23 8 


293 


594 





88 


166 


253 


310 


63 






1 


1 


1 


1 


2 


5 


1 


1 


2 


3 


6 


12 


3 


4 


7 


8 


16 


35 


6 


1 


15 


18 


37 


77 


10 


16 


24 


30 


57 


121 


13 


22 


33 


41 


81 


165 


17 


29 


43 


53 


102 


216 


21 


36 


53 


64 


128 


2 62 


25 


42 


62 


78 


151 


314 


30 


50 


74 


90 


174 


364 


34 


57 


84 


102 


202 


413 


38 


64 


94 


113 


227 


461 


42 


71 


104 


129 


252 


519 


47 


77 


114 


142 


276 


572 


51 


87 


127 


155 


299 


625 


55 


94 


138 


168 


331 


677 


60 


102 


149 


180 


358 


728 


64 


109 


160 


193 


384 


778 


68 


116 


171 


211 


410 


827 


73 


123 


181 


225 


436 





78 


130 


191 


238 


461 






1 


1 


1 


1 


2 


4 


1 


1 


2 


2 


5 


10 


3 


4 


6 


7 


14 


30 


6 


9 


13 


16 


32 


66 


10 


15 


21 


26 


49 


105 


13 


20 


29 


36 


70 


146 


17 


27 


38 


46 


91 


187 


21 


33 


47 


57 


112 


227 


25 


38 


55 


68 


132 


274 


29 


46 


65 


79 


155 


318 


33 


52 


75 


89 


177 


360 


37 


58 


84 


102 


199 


401 


41 


64 


92 


114 


220 


454 


45 


72 


103 


126 


240 


501 


50 


79 


113 


137 


267 


546 


54 


86 


123 


148 


291 


591 


58 


93 


133 


159 


314 


635 


62 


99 


142 


174 


337 


678 


67 


106 


152 


186 


359 


737 



72 1 12 



199 381 



I 



92 176 267 327 666 



83 140 202 252 



76 121 170 211 403 

81 129 184 223 425 



FILE 




24K STORAGE 








32K STORAGE 






SIZE 


























(REC- 




RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 




ORDS) 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 


1 00 


1 


1 


1 


1 


2 


4 


1 


1 


1 


1 


2 


3 


2000 


1 


1 


2 


2 


4 


9 


1 


1 


2 


2 


4 


8 


5000 


3 


4 


5 


6 


13 


26 


3 


4 


5 


6 


12 


24 


10000 


6 


9 


1 2 


15 


28 


60 


7 


9 


11 


14 


26 


56 


15000 


10 


14 


20 


24 


46 


93 


11 


14 


18 


23 


43 


90 


20000 


14 


20 


28 


33 


64 


132 


15 


19 


26 


31 


61 


124 


25000 


18 


25 


35 


43 


82 


171 


19 


24 


34 


41 


77 


162 


30000 


22 


31 


44 


53 


99 


211 


23 


31 


43 


50 


96 


198 


35000 


26 


37 


52 


62 


122 


248 


27 


36 


50 


61 


115 


233 


40000 


30 


43 


61 


74 


141 


292 


32 


42 


58 


71 


133 


277 


45000 


35 


50 


68 


84 


160 


334 


36 


49 


68 


81 


150 


316 


50000 


39 


56 


79 


94 


183 


375 


40 


55 


76 


90 


174 


354 


55000 


43 


62 


88 


1 04 


204 


415 


44 


61 


85 


99 


193 


391 


60000 


47 


69 


97 


117 


224 


454 


49 


67 


93 


1 13 


212 


438 


65000 


51 


75 


105 


128 


245 


505 


54 


73 


101 


123 


232 


481 


70000 


56 


81 


114 


140 


264 


549 


59 


81 


112 


134 


250 


522 


75 00 


61 


89 


125 


150 


284 


593 


63 


88 


121 


144 


275 


563 


80000 


65 


96 


135 


162 


311 


636 


68 


94 


130 


154 


297 


603 


85000 


69 


103 


145 


172 


333 


678 


73 


101 


140 


164 


318 


643 


90 00 


74 


109 


154 


183 


355 


720 


76 


107 


149 


174 


338 


681 


95000 


78 


1 16 


163 


193 


377 





81 


113 


157 


190 


359 





1 00000 


82 


122 


173 


209 


399 





87 


120 


166 


202 


379 






• Figure 72. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 30 KB/sec 9-Track Tapes. 3 Work Tapes. No Labels. (Submodel 5) 
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FILE 

SIZE 
(REC- 
ORDS) 



8K STORAGE 



RECORD SIZE (BYTES) 
50 80 100 200 400 



12K STORAGE 



RECORD SIZE (BYTES) 
20 50 80 100 200 4-00 



16K STORAGE 



RECORD SIZE (BYTES) 
20 50 80 100 200 400 



1 00 
2000 
5000 
10000 
15000 
20000 
25000 
30000 
35000 
40000 
4500 
50000 
55000 
60000 
€5000 
70000 
75 00 
80000 
85000 
90000 
95000 
1 00 000 



1 


1 


1 


2 


4 


10 


1 


2 


4 


5 


10 


22 


3 


7 


10 


13 


28 


65 


7 


14 


23 


30 


61 


14 1 


12 


24 


37 


46 


95 


216 


16 


33 


50 


65 


133 


306 


21 


43 


66 


83 


169 


386 


26 


52 


81 


101 


204 


481 


31 


60 


95 


122 


249 





35 


73 


109 


142 


289 





40 


83 


128 


161 


327 





46 


93 


144 


180 


3 64 





52 


102 


160 


199 


401 





57 


1 12 


175 


216 


453 





62 


121 


190 


244 


496 





67 


136 


20 5 


265 


538 





72 


147 


22 


286 








76 


158 


243 


307 








84 


168 


260 


327 








90 


179 


277 


347 








95 


189 


294 


3 67 








101 


200 


31 1 


387 









1 


1 


1 


1 


3 


7 


1 


2 


3 


3 


7 


15 


3 


5 


8 


10 


20 


42 


7 


12 


18 


21 


44 


96 


10 


19 


29 


35 


72 


1 49 


15 


25 


39 


47 


100 


209 


18 


34 


49 


63 


128 


267 


23 


41 


63 


77 


155 


322 


27 


49 


75 


90 


188 


391 


32 


55 


86 


107 


218 


453 


36 


66 


96 


123 


249 





40 


74 


1 12 


138 


278 





46 


82 


125 


152 


307 





50 


90 


137 


166 


335 





55 


98 


150 


180 


375 





60 


105 


1 62 


201 


408 





64 


1 17 


174 


218 


441 





68 


126 


185 


234 


473 





73 


135 


197 


250 


504 





77 


144 


217 


266 








84 


153 


230 


2 82 








89 


161 


244 


298 









1 


1 


1 


1 


3 


6 


1 


2 


2 


3 


6 


13 


3 


5 


7 


8 


18 


38 


6 


1 1 


15 


20 


40 


84 


10 


17 


25 


31 


61 


129 


14 


24 


34 


44 


88 


185 


18 


31 


46 


56 


1 1 1 


233 


23 


37 


56 


67 


139 


292 


26 


46 


66 


83 


165 


347 


30 


53 


78 


96 


191 


400 


36 


60 


89 


109 


216 


451 


40 


67 


100 


121 


241 





44 


74 


11 1 


133 


27 4 





49 


81 


122 


152 


303 





53 


92 


132 


166 


331 





57 


1 00 


142 


181 


35 9 





61 


108 


159 


195 


386 





67 


1 16 


171 


209 


413 





72 


123 


183 


222 


440 





77 


131 


195 


236 


466 





82 


139 


207 


249 


49 2 





86 


146 


218 


262 
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(REC- 




RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 




ORDS) 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 


1000 


1 


1 


1 


1 


2 


5 


1 


1 


1 


1 


2 


4 


2000 


1 


2 


2 


3 


5 


1 1 


1 


2 


2 


2 


4 


10 


5000 


3 


4 


6 


8 


16 


33 


3 


4 


5 


7 


14 


30 


10000 


7 


10 


14 


17 


35 


74 


8 


1 


14 


16 


32 


68 


15 000 


1 1 


16 


23 


27 


54 


117 


1 1 


16 


21 


27 


52 


1 10 


20 00 


14 


22 


31 


39 


77 


162 


16 


22 


31 


37 


72 


149 


25000 


19 


29 


41 


50 


98 


203 


20 


27 


39 


46 


95 


199 


30000 


23 


34 


51 


60 


123 


258 


24 


35 


47 


60 


1 16 


243 


3>5000 


27 


42 


59 


75 


147 


306 


28 


41 


59 


71 


138 


285 


40000 


31 


49 


72 


87 


170 


352 


33 


48 


68 


81 


158 


339 


45000 


36 


56 


82 


98 


192 


397 


37 


54 


78 


92 


186 


388 


50000 


4i 


62 


92 


109 


213 


459 


42 


62 


87 


108 


210 


436 


55 00 


45 


69 


102 


1 20 


246 





46 


69 


95 


120 


233 





60000 


49 


75 


11 1 


138 


271 





51 


77 


109 


132 


256 





65000 


54 


86 


120 


151 


296 





56 


83 


1 19 


143 


279 





70000 


58 


93 


135 


164 


321 





62 


90 


130 


155 


300 





75000 


62 


100 


146 


177 


346 





66 


97 


140 


166 


322 





80000 


69 


108 


157 


189 


369 





71 


103 


150 


178 


357 





85000 


73 


115 


168 


202 


393 





76 


110 


160 


196 


383 





90000 


78 


122 


179 


214 


416 





80 


117 


170 


209 


408 





95000 


83 


129 


189 


226 


439 





85 


128 


179 


223 


434 





1 OOOOO 


88 


136 


20 


237 


481 





89 


136 


188 


236 


459 
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FILE 






8K STORAGE 








12K STORAGE 








16K STORAGE 






SIZE 






































(REC- 




RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 




ORDS) 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


20 


400 


1000 


1 


1 


1 


2 


4 


9 


1 


1 


1 


1 


3 


6 


1 


1 


1 


1 


3 


6 


2000 


1 


2 


3 


4 


9 


21 


1 


2 


2 


3 


7 


14 


1 


2 


2 


3 


6 


12 


500 


3 


6 


10 


12 


26 


60 


3 


5 


8 


9 


19 


40 


3 


4 


7 


8 


17 


37 


10000 


7 


14 


22 


28 


57 


131 


7 


1 1 


17 


21 


42 


92 


6 


11 


15 


19 


39 


82 


15000 


12 


22 


35 


44 


88 


200 


10 


18 


28 


34 


69 


143 


10 


17 


25 


30 


59 


125 


20000 


16 


31 


47 


61 


125 


2 83 


14 


25 


38 


45 


96 


20 1 


14 


24 


33 


43 


85 


179 


25000 


20 


40 


62 


78 


159 


357 


18 


33 


48 


61 


123 


256 


18 


30 


45 


54 


108 


225 


30000 


25 


49 


7 6 


94 


191 


444 


23 


40 


61 


74 


149 


308 


22 


36 


55 


65 


135 


283 


35000 


30 


57 


90 


115 


233 


527 


27 


47 


72 


87 


180 


374 


26 


45 


64 


80 


160 


336 


40000 


34 


69 


10 3 


133 


270 





31 


54 


83 


103 


210 


434 


30 


52 


76 


93 


185 


387 


45000 


38 


78 


12 1 


151 


306 





35 


64 


93 


118 


239 


493 


35 


59 


87 


106 


210 


437 


50000 


45 


88 


136 


169 


341 





39 


72 


108 


133 


267 





39 


66 


98 


118 


234 





55000 


50 


97 


15 L 


186 


37 5 





45 


80 


120 


147 


294 





44 


73 


108 


130 


266 





60000 


55 


106 


165 


2 03 


424 





49 


87 


133 


161 


321 





48 


79 


119 


148 


294 





65000 


60 


1 15 


179 


229 


464 





54 


95 


144 


174 


360 





52 


90 


129 


162 


321 





70 00 


64 


129 


193 


249 


503 





58 


102 


156 


194 


392 





56 


98 


139 


176 


34 8 





75000 


69 


139 


207 


268 


542 





63 


114 


168 


210 


423 





60 


105 


155 


190 


375 





80000 


74 


149 


229 


288 








67 


122 


179 


226 


454 





67 


1 13 


167 


203 


40 1 





85000 


81 


160 


24 5 


3 07 








71 


131 


190 


241 


484 





71 


121 


179 


216 


427 





90000 


86 


170 


26 I 


326 








76 


139 


209 


257 


514 





76 


128 


190 


230 


452 





95000 


92 


180 


277 


345 








82 


148 


222 


272 








81 


136 


202 


243 


478 





1 00000 


97 


189 


29 3 


3 63 








87 


156 


235 


287 








85 


143 


213 


255 









I 



FILE 




24K STORAGE 








32K STORAGE 






SIZE 
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RECORD SIZE (BYTES) 




ORDS ) 
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50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 
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1 


1 


I 


1 


2 


5 


1 


1 


1 


1 


2 


4 


2000 


1 


2 


o 


2 


5 


1 1 


1 


1 


2 


2 


4 


10 


5000 


3 


4 


6 


8 


15 


32 


3 


4 


5 


7 


14 


30 


10 000 


7 


10 


14 


17 


34 


72 


8 


1 


13 


16 


31 


66 
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1 1 


15 


2 3 


27 


52 


1 15 


1 1 


16 


21 


26 


51 


108 


20000 


14 


22 


30 


38 


76 


158 


16 


21 


30 


36 


70 


146 


25000 


19 


28 


41 


49 


96 


198 


19 


27 


39 


45 


93 


194 


30000 


23 


34 


5 


59 


121 


252 


24 


34 


47 


59 


114 


237 


35000 


27 


42 


58 


73 


144 


299 


28 


40 


58 


69 


135 


278 


40000 


31 


48 


70 


85 


166 


344 


33 


47 


67 


80 


154 


331 


45000 


36 


55 


80 


96 


188 


387 


37 


53 


76 


90 


181 


378 


50000 


41 


61 


90 


107 


209 


448 


42 


61 


85 


105 


2 05 


425 


55000 


45 


68 


IOC 


1 18 


240 





46 


68 


94 


118 


228 





60000 


49 


74 


109 


135 


265 





50 


75 


107 


129 


250 





65000 


53 


84 


116 


148 


290 





56 


82 


117 


141 


272 





70000 


57 


92 


132 


161 


314 





61 


89 


127 


152 


294 





75 00 


61 


99 


143 


173 


338 





65 


96 


137 


163 


314 





80000 


68 


1 06 


154 


185 


361 





70 


102 


147 


174 


349 





85000 


72 


1 13 


165 


197 


384 





76 


108 


157 


192 


374 





90000 


77 


120 


175 


210 


407 





80 


115 


167 


205 


399 





95000 


82 


127 


186 


221 


429 





85 


126 


176 


218 


424 





1 00000 


87 


133 


196 


233 


470 





89 


134 


185 


231 


448 
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FILE 






8K STORAGE 








12K STORAGE 








16K STORAGE 






SIZE 
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ORDS) 


20 
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80 


100 


200 
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20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 
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1 


1 


1 


1 


3 


7 


1 


1 


1 


1 


2 


4 


1 


1 


1 


1 


2 


3 
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1 


2 


3 


3 


7 


15 


1 


1 


2 


2 


4 


9 


1 


1 


2 


2 


4 


8 
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3 


5 


7 


9 


19 


45 


2 


4 


5 


6 


13 


26 


3 


3 


5 


5 


1 1 


23 


10000 


6 


11 


16 


21 


42 


97 


6 


8 


12 


14 


28 


59 


5 


8 


10 


13 


25 


51 


1 5 00 


10 


17 


26 


32 


64 


148 


8 


13 


19 


23 


45 


93 


9 


12 


17 


20 


3 8 


78 


20000 


13 


24 


35 


45 


91 


210 


12 


18 


27 


31 


64 


130 


12 


17 


23 


28 


54 


1 1 1 


25000 


17 


31 


47 


58 


115 


265 


15 


24 


33 


42 


82 


165 


15 


22 


31 


36 


68 


140 


30 000 


21 


38 


57 


70 


138 


331 


19 


30 


43 


51 


99 


200 


19 


27 


37 


44 


85 


176 


35000 


25 


44 


67 


85 


169 


392 


22 


35 


50 


59 


1 19 


242 


22 


32 


44 


54 


102 


209 


40000 


29 


53 


77 


99 


196 


452 


26 


40 


58 


71 


139 


281 


25 


38 


52 


62 


1 18 


241 


45 00 


32 


60 


90 


1 13 


222 


510 


29 


47 


65 


81 


158 


319 


30 


43 


59 


71 


133 


272 


50000 


38 


68 


101 


126 


247 


567 


32 


53 


76 


91 


177 


356 


33 


48 


67 


79 


148 


302 


55000 


42 


75 


112 


139 


272 





37 


59 


84 


101 


195 


392 


37 


53 


74 


87 


169 


346 


60 00 


46 


82 


123 


1 51 


308 





41 


64 


93 


1 10 


213 


428 


40 


58 


81 


99 


187 


382 
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50 


88 


134 


170 


337 





45 


70 


101 


119 


238 


482 


44 


65 


88 


108 


204 


4 16 


70000 


54 


99 


144 


185 


365 





49 


75 


109 


133 


259 


523 


47 


71 


95 


1 17 


221 


450 


75000 


58 


1 07 


155 


199 


393 





52 


83 


117 


144 


280 


564 


50 


76 


106 


126 


238 


484 


80000 


62 


1 15 


171 


214 


421 





56 


90 


125 


154 


300 





56 


82 


114 


135 


254 


517 


85000 


68 


123 


183 


228 


448 





59 


96 


133 


165 


320 





59 


87 


122 


144 


27 1 


550 


90000 


72 


131 


195 


242 


475 





63 


102 


146 


176 


340 





63 


93 


129 


153 


287 





95000 


77 


138 


207 


256 


50 2 





68 


1Q8 


155 


186 


360 





67 


98 


137 


162 


303 





1 00000 


81 


146 


219 


270 
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72 


114 


164 


196 


379 





71 


104 


145 


170 


329 






FILE 
SIZE 
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ORDS) 



24K STORAGE 



RECORD SIZE (BYTES) 
20 50 80 100 200 400 



32K STORAGE 



RECORD SIZE (BYTES) 
20 50 80 100 200 



1000 
2000 
5000 
10000 
15000 
20000 
25000 
30000 
35000 
40000 
45000 
50000 
55 00 
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65000 
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75 00 
80000 
85000 
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95000 
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1 


1 


1 
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3 
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1 


2 


2 


3 
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3 
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7 


9 
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21 


43 
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1 1 


16 
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33 


69 


13 


16 


21 


25 


47 


95 


16 


21 


28 


33 
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1 19 
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23 


31 
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89 
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48 


56 


103 


207 
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55 
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233 


35 


45 


61 


71 
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68 


78 
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42 


54 


74 


89 
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45 


61 


80 


98 
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49 


67 


90 
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195 
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53 


72 


97 


1 14 


209 


417 


58 


77 


105 


122 


224 


445 


62 


82 


112 


130 


238 


473 


66 


87 


119 


138 


252 


518 


70 


92 


126 


146 


266 





74 


97 


133 


153 


291 
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14 
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25 
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143 
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136 
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248 








79 


145 
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29 


42 


51 


101 


210 


22 


35 


52 


61 


121 


252 


25 


43 


61 


76 


150 


310 


29 


50 


69 


88 


174 


359 


34 


56 


82 


160 


197 


407 


39 


63 


93 


112 


220 





43 


69 


103 


123 


243 





47 


76 


113 


134 


264 





51 


86 


122 


152 


299 





55 


93 


132 


165 


326 





59 


101 


141 


178 


352 





65 


108 


157 


192 


377 





70 


115 


168 


205 


402 





74 


123 


180 


217 


427 
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RECORD SIZE (BYTES) 
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32K STORAGE 



RECORD SIZE (BYTES) 
50 80 100 200 400 



100 
2 00 
5000 
10000 
15000 
20000 
25000 
30000 
35000 
40000 
45000 
50000 
55000 
60 00 
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75000 
80000 
85000 
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95000 
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1 


1 


1 


2 


4 


1 


1 


2 


2 


4 


10 


3 


4 


6 


7 


14 


29 


7 


9 


13 


16 


31 


64 


10 


14 


21 


25 


49 


103 


14 


21 


29 


35 


68 


141 


18 


26 


38 


44 


86 


178 


22 


33 


46 


56 


109 


226 


25 


39 


53 


67 


130 


268 


31 


45 


65 


78 


150 


309 


35 


51 


74 


88 


169 


348 


39 


57 


83 


98 


188 


387 


43 


63 


92 


1 07 


216 





47 


72 


100 


1 24 


239 





51 


79 


108 


135 


26 1 





57 


86 


122 


147 


283 





62 


92 


132 


158 


305 





66 


99 


142 


170 


327 





70 


105 


152 


181 


348 





75 


1 12 


161 


192 


368 





80 


1 18 


171 


202 


389 





84 


124 


181 


213 


409 
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2 


2 
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9 
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26 
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12 


14 


28 


59 
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15 
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24 


46 


96 


15 


19 
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33 


63 


130 
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26 


35 


44 
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32 


45 


54 
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212 


28 


38 


53 


63 


121 


249 
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43 


62 


72 


138 


284 
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51 


70 


86 


164 


338 
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78 


97 


185 


381 


45 


64 


90 


108 


206 





50 


71 
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54 
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246 
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117 
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144 
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337 
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340 
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233 
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256 
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59 
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88 


124 


146 


277 





80000 
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139 
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93 
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FILE 
SIZE 
(REC- 
ORDS) 



8K STORAGE 



RECORD SIZE (BYTES) 
20 50 60 100 200 400 



12K STORAGE 



RECORD SIZE (BYTES) 
20 50 80 100 200 400 



16K STORAGE 



RECORD SIZE (BYTES) 
20 50 80 100 200 400 



1000 
2000 
5000 
10000 
15000 
20000 
25000 
30000 
35000 
40000 
45000 
50000 
55000 
60000 
65000 
70000 
75000 
80000 
85000 
90000 
95000 
1 00000 



11113 6 

1 2 3 3 6 14 

3 5 7 9 18 39 

6 10 16 19 39 85 

10 17 26 32 63 131 

13 23 36 43 88 185 

16 31 45 57 113 235 

21 37 57 69 137 283 

25 44 68 81 160 342 

29 52 78 97 191 397 

32 59 88 110 218 451 

37 67 101 124 244 504 

42 74 113 137 270 

46 81 124 150 295 

50 88 135 163 320 

54 95 147 176 344 

58 101 157 188 383 

62 113 168 210 412 

66 121 179 224 440 

70 129 189 239 469 

76 136 199 253 497 

81 144 219 268 524 



11112 4 

1 12 2 4 9 

2 4 5 6 12 25 
5 8 11 14 26 54 
9 13 18 22 43 88 

12 18 25 30 58 117 

15 24 32 40 77 156 

19 29 41 49 94 190 

22 34 48 58 110 222 

26 39 56 66 126 254 

29 46 63 78 149 300 

32 52 70 88 168 337 

37 58 80 98 186 374 

41 63 89 107 204 409 

44 69 97 116 221 444 

48 74 105 126 238 478 

52 79 113 134 255 

55 85 121 143 283 

59 94 128 159 303 

62 100 136 169 323 

66 106 143 180 342 

71 113 156 190 362 
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44 53 68 79 139 273 

48 57 75 86 151 297 

52 62 81 92 163 320 

56 67 87 99 175 343 

60 71 93 106 186 381 

64 78 99 117 207 408 

67 84 105 125 221 435 

71 89 111 133 235 

75 94 117 141 249 
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325 


26 
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•Figure 82. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 7-Track Tapes. 3 Work Tapes. With Labels. (Submodel 5) 
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Figure 84. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 30 KB/sec 9-Track Tapes. 3 Work Tapes. With Labels. (Submodel 5) 
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Figure 85. Time Requirements (in minutes) for Sort/Herge Program. Data Transmission 
Rate: 15 KB/sec 7-Traek Tapes. 4 Hork Tapes. With Labels. (Submodel 5) 
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•Figure 86. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 15 KB/sec 9-Track. Tapes. 4 Work Tapes. With Labels. (Submodel 5) 
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• Figure 87. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 30 KB/sec 9-Track Tapes. 4 Hork Tapes. With Labels. (Submodel 5) 
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213 


419 





69 


1'2 5 


179 


227 


448 





75 


133 


197 


242 








80 


141 


210 


257 








85 


149 


222 


271 









1 


1 


1 


1 


2 


5 


1 


1 


2 


3 


5 


11 


3 


5 


6 


8 


16 


33 


6 


10 


14 


1 8 


35 


74 


10 


15 


23 


27 


54 


1 16 


14 


22 


32 


39 


78 


161 


18 


28 


42 


50 


98 


203 


22 


34 


51 


60 


123 


2 54 


25 


42 


59 


75 


146 


302 


30 


4-9 


71 


86 


169 


349 


34 


55 


81 


98 


192 


394 


38 


62 


91 


109 


213 





43 


68 


101 


120 


234 





46 


74 


no 


137 


268 





50 


85 


120 


150 


293 





54 


92 


129 


163 


318 





60 


100 


144 


176 


343 





65 


107 


155 


188 


367 





70 


114 


166 


201 


39 1 





74 


121 


177 


213 


415 





79 


128 


188 


225 


43 8 





83 


134 


198 


237 









FILE 




24K STORAGE 








32K STORAGE 






SIZE 


























(REC- 




RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 




ORDS) 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 


1000 


1 


1 


1 


1 


2 


4 


1 


1 


1 


1 


2 


4 


2000 


1 


1 


2 


2 


4 


10 


1 


1 


2 


2 


4 


9 


5000 


3 


4 


6 


7 


13 


28 


3 


4 


5 


6 


12 


26 


10000 


7 


9 


13 


15 


30 


63 


7 


9 


12 


14 


27 


57 


15000 


10 


15 


20 


25 


49 


101 


11 


15 


20 


24 


46 


94 


20000 


14 


20 


29 


35 


67 


139 


15 


19 


27 


32 


61 


126 


25000 


18 


26 


37 


44 


84 


173 


18 


26 


34 


43 


82 


170 


30000 


21 


33 


44 


56 


107 


222 


23 


32 


44 


53 


101 


207 


35000 


26 


39 


55 


66 


127 


263 


27 


38 


52 


62 


118 


243 


40000 


30 


45 


64 


76 


147 


3 02 


31 


43 


60 


71 


135 


289 


45000 


34 


51 


73 


86 


166 


340 


35 


51 


68 


84 


161 


331 


50000 


38 


56 


81 


96 


184 


393 


39 


57 


76 


95 


182 


373 


55000 


42 


65 


90 


1 10 


213 





45 


64 


87 


106 


202 





60000 


46 


72 


98 


122 


235 





50 


70 


97 


116 


221 





65000 


50 


78 


105 


133 


257 





54 


76 


106 


126 


240 





70000 


56 


85 


120 


145 


278 





58 


82 


1 15 


136 


259 





75000 


61 


91 


129 


156 


299 





63 


88 


124 


146 


277 





80000 


65 


98 


139 


167 


320 





67 


93 


132 


155 


309 





85000 


69 


1 04 


149 


178 


340 





71 


104 


141 


174 


331 





90000 


7 4 


1 10 


158 


188 


360 





76 


11 1 


149 


185 


353 





95000 


78 


1 16 


168 


198 


380 





79 


118 


157 


1 97 


375 





1 00000 


82 


122 


177 


208 


415 





84 


125 


165 


209 


397 






•Figure 89. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Bate: 15 KB/sec 9-Track Tapes. 5 Work Tapes. With Labels. (Submodel 5) 
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FILE 
SIZE 
(REC- 
ORDS) 

1000 
2000 
5000 
10000 
15000 
20000 
25000 
30000 
35000 
40000 
45000 
50000 
55000 
60000 
65000 
70000 
75000 
80000 
8500 
90 00 
95000 
100000 



8K STORAGE 



RECORD SIZE (BYTES) 
20 50 80 100 200 400 



1 


1 


1 


1 


3 


9 


1 


2 


3 


3 


7 


20 


3 


5 


8 


10 


22 


59 


6 


12 


17 


22 


49 


129 


10 


18 


28 


34 


74 


200 


14 


26 


37 


49 


106 


281 


18 


32 


50 


62 


134 


357 


22 


39 


61 


74 


161 


431 


25 


48 


72 


91 


198 





30 


56 


85 


106 


229 





35 


63 


97 


120 


260 





39 


71 


109 


134 


289 





43 


78 


121 


147 


318 





47 


85 


132 


160 


360 





51 


96 


144 


182 


394 





55 


104 


155 


198 


427 





61 


1 13 


165 


213 


460 





66 


121 


184 


229 


493 


P 


71 


129 


197 


244 


525 





75 


1 37 


210 


259 








80 


145 


223 


274 








84 


153 


23 5 


2 88 









12K STORAGE 



RECORD SIZE (BYTES) 
20 50 80 100 200 400 



16K STORAGE 
RECORD SIZE (BYTES) 



1 


1 


1 


1 


2 


4 


1 


1 


2 


2 


4 


9 


2 


4 


5 


6 


12 


26 


5 


8 


12 


14 


28 


57 


9 


13 


19 


23 


43 


88 


12 


19 


26 


32 


61 


124 


15 


24 


34 


41 


78 


158 


19 


29 


42 


50 


95 


191 


22 


34 


49 


58 


1 10 


223 


25 


41 


57 


70 


133 


269 


28 


47 


64 


80 


151 


306 


33 


52 


74 


89 


169 


342 


37 


58 


83 


99 


187 


377 


41 


63 


91 


108 


205 


412 


44 


69 


99 


117 


222 


446 


48 


74 


107 


126 


238 


498 


51 


83 


1 15 


141 


267 





55 


89 


123 


151 


287 





58 


95 


130 


162 


3 07 





64 


101 


143 


173 


327 





68 


107 


152 


183 


346 






50 



80 100 200 400 



72 113 161 



193 365 



1 


1 


1 


1 


1 


3 


1 


1 


2 


2 


3 


7 


2 


3 


4 


6 


10 


21 


5 


8 


10 


12 


23 


47 


9 


12 


16 


19 


35 


74 


12 


17 


23 


27 


51 


103 


15 


21 


30 


35 


64 


129 


19 


26 


36 


41 


80 


162 


22 


32 


42 


52 


96 


1 92 


26 


37 


50 


60 


111 


222 


29 


42 


57 


68 


126 


251 


33 


46 


64 


75 


140 


279 


36 


51 


71 


83 


154 


307 


40 


56 


78 


94 


175 


351 


43 


63 


85 


104 


192 


383 


46 


69 


91 


112 


208 


416 


52 


75 


102 


121 


224 


447 


56 


80 


109 


130 


240 


479 


59 


85 


117 


139 


256 





63 


91 


125 


147 


27 2 





67 


96 


132 


155 


287 





71 


10 1 


140 


164 


302 






FILE 




24K STORAGE 








32K STORAGE 






SIZE 


























(REC- 




RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 




ORDS) 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 


1000 


1 


1 


1 


1 


1 


3 


1 


1 


1 


1 


1 


2 


2000 


1 


1 


1 


2 


3 


6 


1 


1 


1 


2 


3 


5 


5000 


3 


3 


4 


5 


8 


17 


3 


3 


4 


4 


8 


1 6 


10000 


6 


7 


9 


1 1 


19 


38 


6 


7 


9 


10 


17 


35 


15000 


9 


11 


14 


17 


31 


61 


10 


1 1 


14 


16 


29 


57 


20 00 


12 


15 


20 


23 


42 


84 


13 


15 


19 


22 


39 


77 


25000 


15 


19 


26 


30 


53 


1 05 


17 


20 


24 


29 


52 


103 


30000 


19 


25 


31 


38 


67 


135 


21 


25 


31 


36 


64 


126 


35000 


22 


29 


38 


45 


80 


159 


24 


29 


37 


42 


75 


147 


40000 


26 


34 


44 


52 


92 


183 


28 


33 


42 


48 


85 


175 


45000 


30 


38 


50 


58 


104 


206 


31 


39 


48 


57 


102 


201 


50000 


33 


42 


56 


64 


116 


238 


34 


44 


53 


65 


1 15 


226 


55000 


37 


48 


62 


74 


134 


265 


40 


48 


61 


72 


127 


250 


60000 


40 


53 


68 


82 


148 


292 


44 


53 


68 


79 


139 


274 


esooo 


43 


58 


73 


90 


161 


319 


47 


58 


74 


86 


151 


297 


70000 


48 


63 


83 


97 


175 


345 


51 


62 


81 


93 


163 


320 


75 00 


53 


68 


90 


1 05 


188 


371 


55 


67 


87 


99 


175 


343 


80000 


56 


73 


96 


112 


201 


396 


59 


71 


92 


106 


194 


382 


85000 


60 


78 


103 


1 19 


214 


421 


63 


79 


99 


118 


208 


409 


90000 


64 


82 


110 


126 


226 


445 


67 


84 


104 


126 


222 


436 


95000 


67 


87 


116 


133 


239 





70 


89 


1 10 


134 


236 





1 OOOOO 


71 


91 


122 


140 


261 





74 


94 


116 


142 


250 






• Figure 90. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 30 KB/sec 9-Track Tapes. 5 Work Tapes. With Labels. (Submodel 5) 
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FILE 






8K STORAGE 








12K STORAGE 








16K STORAGE 






SIZE 






































(REC- 




RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 




ORDS) 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 


1000 


1 


1 


2 


2 


5 


12 


1 


1 


1 


1 


3 


6 


1 


1 


1 


1 


2 


5 


2000 


1 


2 


4 


5 


10 


26 


1 


2 


3 


3 


7 


14 


1 


2 


2 


3 


5 


1 1 


5000 


4 


7 


1 1 


14 


28 


73 


3 


5 


8 


9 


19 


41 


3 


4 


6 


8 


15 


-12 


10 000 


8 


15 


24 


30 


62 


160 


7 


1 1 


17 


21 


43 


89 


6 


10 


14 


17 


34 


7 2 


15000 


12 


24 


36 


48 


100 


254 


10 


18 


27 


33 


67 


141 


10 


16 


23 


28 


56 


1 16 


20000 


17 


33 


53 


66 


135 


347 


15 


25 


38 


46 


93 


194 


14 


22 


32 


38 


76 


157 


2500 


22 


44 


67 


86 


177 





19 


32 


48 


58 


118 


245 


18 


29 


41 


51 


100 


207 


30000 


27 


54 


80 


106 


216 





22 


40 


58 


73 


148 


306 


22 


36 


52 


63 


123 


2 53 


35000 


33 


63 


99 


125 


255 





27 


48 


68 


87 


176 


364 


26 


42 


62 


74 


145 


298 


40000 


38 


73 


115 


143 


292 





32 


55 


83 


101 


203 





30 


48 


71 


85 


166 


341 


45000 


43 


82 


130 


161 


327 





36 


62 


94 


114 


230 





34 


54 


80 


95 


194 





50000 


47 


95 


145 


187 


382 





41 


70 


106 


127 


256 





38 


64 


90 


112 


219 





55000 


52 


1 06 


159 


208 


425 





45 


76 


117 


139 


2 82 





44 


71 


98 


125 


24 3 





60 00 


60 


1 17 


180 


229 








49 


88 


128 


159 


321 





48 


78 


113 


138 


267 





€5000 


65 


127 


197 


250 








53 


96 


138 


174 


351 





53 


85 


124 


150 


29 1 





70000 


71 


138 


214 


270 








60 


104 


149 


189 


381 





57 


92 


135 


162 


314 





75000 


76 


148 


231 


290 








64 


112 


167 


204 


411 





61 


99 


145 


174 


337 





80000 


82 


158 


248 


310 








69 


121 


180 


219 








66 


105 


155 


185 


360 





85000 


87 


168 


264 


329 








74 


128 


193 


233 








70 


1 12 


166 


197 


38 2 





90000 


93 


177 


280 


349 








79 


136 


205 


247 








74 


123 


176 


217 








9500 


98 


195 


296 


381 








84 


144 


218 


261 








78 


131 


186 


231 








1 00000 


103 


2 06 


312 


404 








88 


152 


230 


275 








82 


139 


195 


24 5 









FILE 




24K STORAGE 








32K STORAGE 






SIZE 


























(REC- 




RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 




ORDS) 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 


100 


1 


1 


1 


1 


2 


4 


1 


1 


1 


1 


2 


3 


2 0C0 


1 


1 


2 


2 


4 


9 


1 


1 


2 


2 


4 


9 


5000 


3 


4 


6 


6 


13 


26 


1 


4 


5 


6 


12 


25 


10000 


6 


9 


13 


15 


28 


59 


7 


9 


12 


15 


27 


57 


15000 


10 


15 


21 


24 


47 


98 


1 1 


15 


19 


22 


41 


91 


20 000 


14 


19 


28 


32 


63 


137 


15 


20 


27 


32 


61 


126 


25000 


19 


26 


35 


44 


86 


176 


19 


25 


35 


41 


77 


159 


30000 


23 


32 


46 


54 


104 


215 


23 


32 


42 


52 


98 


200 


35000 


26 


37 


54 


63 


122 


251 


26 


38 


49 


61 


117 


239 


40000 


30 


45 


62 


72 


139 


300 


32 


44 


59 


72 


135 


276 


45000 


34 


51 


70 


87 


167 


343 


37 


49 


68 


81 


153 


313 


50000 


40 


58 


81 


98 


188 





40 


55 


76 


90 


171 


348 


55000 


44 


64 


91 


108 


208 





45 


6 


85 


99 


188 





60000 


49 


70 


100 


119 


228 





49 


69 


93 


114 


215 





65000 


53 


76 


109 


129 


248 





53 


76 


100 


125 


236 





70000 


57 


82 


119 


139 


267 





59 


83 


108 


136 


256 





75000 


61 


88 


127 


149 


286 





64 


89 


122 


147 


276 





80 00 


65 


98 


136 


166 


318 





68 


96 


131 


157 


296 





8500 


69 


1 05 


145 


178 


341 





73 


102 


141 


168 


316 





90000 


73 


1 12 


153 


190 


364 





78 


108 


150 


178 


335 





95 00 


80 


1 19 


162 


202 


387 





82 


114 


159 


188 


354 





1 00000 


85 


126 


178 


214 








86 


120 


168 


198 


373 






•Figure 91. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
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FILE 






8K STORAGE 








12K STORAGE 








16K STORAGE 






SIZE 






































(REC- 




RECORD SIZE ( BYTES) 






RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 




ORDS) 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


2 00 


400 


20 


50 


80 


100 


200 


400 


1000 


1 


1 


1 


2 


4 


10 


1 


1 


1 


1 


3 


6 


1 


1 


1 


1 


2 


5 


2 00 


1 


2 


3 


4 


9 


23 


1 


2 


2 


3 


6 


13 


1 


2 


2 


3 


5 


1 1 


5000 


3 


6 


10 


13 


26 


66 


3 


5 


7 


9 


18 


38 


3 


4 


6 


7 


15 


31 


10000 


7 


14 


22 


28 


57 


143 


7 


1 1 


16 


20 


40 


84 


6 


10 


14 


17 


33 


69 


15000 


12 


23 


34 


45 


9 2 


228 


10 


17 


25 


32 


64 


133 


10 


16 


22 


27 


54 


1 12 


20000 


16 


31 


49 


61 


124 


31 1 


14 


24 


36 


44 


88 


183 


14 


21 


31 


37 


73 


150 


25 00 


21 


41 


62 


79 


162 


389 


18 


30 


46 


55 


1 11 


231 


17 


28 


39 


49 


96 


199 


30 00 


26 


50 


74 


98 


199 





22 


39 


56 


70 


139 


289 


22 


35 


50 


61 


118 


243 


35000 


31 


59 


92 


115 


234 





27 


46 


65 


83 


166 


343 


26 


41 


60 


71 


139 


286 


40000 


36 


68 


106 


132 


268 





31 


53 


79 


96 


192 


396 


30 


47 


69 


82 


159 


327 


45000 


41 


76 


120 


149 


300 





35 


60 


90 


108 


217 





34 


53 


78 


92 


186 


383 


50 00 


45 


89 


134 


173 


350 





40 


67 


101 


121 


242 





37 


62 


87 


108 


210 





55000 


50 


99 


148 


192 


389 





44 


73 


112 


132 


266 





43 


69 


95 


121 


234 





60000 


57 


1 09 


167 


212 


428 





48 


84 


122 


152 


303 





47 


76 


109 


133 


257 





65000 


62 


119 


183 


231 








52 


92 


132 


166 


332 





52 


83 


120 


145 


280 





70000 


68 


129 


199 


249 








58 


100 


142 


180 


360 





56 


90 


130 


156 


30 2 





75000 


73 


138 


214 


268 








63 


108 


160 


194 


388 





60 


96 


140 


168 


324 





80000 


78 


148 


230 


286 








68 


11 6 


172 


208 


416 





65 


102 


150 


179 


346 





85000 


83 


157 


245 


304 








72 


123 


184 


222 








69 


109 


160 


190 


367 





90000 


88 


166 


260 


321 








77 


131 


196 


235 








73 


120 


170 


210 


405 





95000 


93 


182 


27 5 


352 








82 


138 


2 08 


249 








77 


128 


180 


223 








00000 


98 


193 


29 


373 








86 


146 


219 


262 








81 


135 


189 


236 









FILE 




24K STORAGE 








32K STORAGE 






SIZE 


























(REC- 




RECORD SIZE (BYTES) 






RECORD SIZE (BYTES) 




ORDS) 


20 


50 


80 


100 


200 


400 


20 


50 


80 


100 


200 


400 


100 


1 


1 


1 


1 


2 


4 


1 


1 


1 


1 


2 


3 


2 00 


1 


\ 


2 


2 


4 


9 


1 


1 


2 


2 


4 


8 


5000 


3 


4 


6 


6 


12 


26 


1 


4 


5 


6 


12 


25 


10000 


6 


9 


12 


14 


27 


57 


7 


9 


12 


14 


27 


55 


15000 


10 


14 


20 


24 


46 


95 


1 1 


14 


19 


22 


40 


89 


20000 


14 


19 


27 


32 


61 


133 


15 


20 


27 


32 


60 


123 


25000 


18 


26 


34 


43 


83 


172 


19 


25 


34 


40 


76 


155 


30000 


23 


31 


45 


53 


102 


209 


23 


31 


41 


51 


95 


195 


35000 


26 


37 


53 


62 


119 


244 


26 


37 


48 


60 


114 


233 


40000 


30 


44 


61 


71 


136 


291 


32 


43 


58 


70 


132 


270 


45000 


34 


51 


69 


85 


163 


333 


36 


49 


67 


79 
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•Figure 92. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Bate: 15 KB/sec 9-Track Tapes. 6 Hork Tapes. With Labels. (Submodel 5) 
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• Figure 93. Time Requirements (in minutes) for Sort/Merge Program. Data Transmission 
Rate: 30 KB/sec 9-Track Tapes. 6 Work Tapes. Hith Labels. (Submodel 5) 
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